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Expandability 


Here's a low-priced computer that won't run out 
of memory capacity or expandability halfway 
through your project. 

Typically, computer usage tends to grow, requir- 
ing more capability, more memory, more storage. 
Without a lot of capability and expandability, your 
computer can be obsolete from the start. 

The new System One is a real building-block 
machine. It has capability and expandability by the 
carload. 

Look at these features: 


ш Z80-A processor 

64K of RAM 

780K of disk storage 

CRT and printer interfaces 


Eight S-100 card slots, allowing expansion 

with 

— color graphics 

— additional memory 

— additional interfaces for telecommunica- 
tions, data acquisition, etc. 


m Small size 


GENEROUS DISK STORAGE 


The 780K of disk storage in the System One 
Model CS-1 is much greater than what is typically 
available in small computers. But here, too, you 
have a choice since a second version, Model 
CS-1H, has a 5" Winchester drive that gives you 
5 megabytes of disk storage. 


MULTI-USER, MULTI-TASKING 
CAPABILITY 


Believe it or not, this new computer even offers 
multi-user capability when used with our advanced 
CROMIX* operating system option. Not only does this 
outstanding O/S support multiple users on this com- 
puter but does so with powerful features like multi- 
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ple directories, file protection and record level lock. 
CROMIX lets you run multiple jobs as well. 

In addition to our highly-acclaimed CROMIX, there 
is our CDOS*. This is an enhanced CP/M type system 
designed for single-user applications. CP/M and a 
wealth of CP/M-compatible software are also 
available for the new System One through third- 
party vendors. 


COLOR GRAPHICS/WORD PROCESSING 


This small computer even gives you the option of 
outstanding high-resolution color graphics with our 
Model SDI interface and two-port RAM cards. 

Then there's our tremendously wide range of 
Cromemco software including packages for word 
processing, business, and much more, all usable 
with the new System One. 


ANTI-OBSOLESCENCE/LOW-PRICED 


As you can see, the new One offers you a lot of 
performance. It’s obviously designed with anti- 
obsolescence in mind. 

What's more, it's priced at only $3,995. That's 
considerably less than many machines with much 
less capability. And it's not that much more than 
many machines that have little or nothing in the 
way of expandability. 

Physically, the One is small — 7” high. And it's all- 
metal in construction. It's only 14/8” wide, ideal for 
desk top use. А rack mount-option is also available. 


CONTACT YOUR REP NOW 


Get all the details on this important building-block 
computer. Get in touch with your Cromemco rep 
now. He'll show you how the new System One can 
grow with your task. 


*CROMIX and CDOS are trademarks of Cromemco Inc. 
tCP/M is a trademark of Digital Research 
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CROMIX FILE SYSTEM 


CROMIX*— Cromemco’s outstanding 


UNIX - like operating system 


CROMIX is just the kind of major 
development you've come to expect 
from Cromemco. After all, we're 
already well-known for the most 
respected software in the microcom- 
puter field. 

And now we've come up with the in- 
dustry's first UNIx-lookalike for 
microcomputers. It's a tried and proven 
operating system. It's available on both 
5" and 8" diskettes for Cromemco 
systems with 128K or more of memory. 

Here are just some of the features you 
get in this powerful Cromemco system: 


ө Multi-user and multi-tasking 
capability 

e Hierarchical directories 

e Completely compatible file, 
device, and interprocess 1/O 

e Extensive subsystem support 


FILE SYSTEM 
One of the important features of our 
CROMIX is its file system comprised of 
hierarchical directories. It's a tree struc- 
ture of three types of files: data files, 


*CROMIX is a trademark of Cromemco, Inc. 
19/NIX is a trademark of Bel! Telephone Laboratories 


directories, and device files. File, 
device, and interprocess І/О аге com- 
patible among these file types (input and 
output may be redirected inter- 
changeably from and to any source or 
destination). 

The tree structure allows different 
directories to be maintained for different 
users or functions with no chance of 
conflict. 


PROTECTED FILES 


Because of the hierarchical structure 
of the file system, CROMIX maintains 
separate ownership of every file and 
directory. All files can thus be protected 
from access by other users of the 
system. In fact, each file is protected by 
four separate access privileges in each 
of the three user categories. 


TREMENDOUS ADDRESS SPACE, 
FAST ACCESS 


The flexible file system and general- 
ized disk structure of CROMIX give a disk 
address space in excess of one gigabyte 
per volume — file size is limited only by 
available disk capacity. 


Speed of access to disk files has also 
been optimized. Average access speeds 
far surpass any yet implemented on 
microcomputers. 


‘C’ COMPILER AVAILABLE, TOO 


Cromemco offers a wide range of 
languages that operate under CROMIX. 
These include a high-level command 
process language and extensive sub- 
system support such as COBOL, FORTRAN 
IV, RATFOR, LISP, and 32K and 16K BASICs. 

There is even our highly-acclaimed 
‘C’ compiler which allows a program- 
mer fingertip access to CROMIX system 
calls. 


THE STANDARD O-S 
FOR THE FUTURE 


The power and breadth of its features 
make cROMIX the standard for the next 
generation of microcomputer operating 
systems. 

And yet it is available for a surprisingly 
low $595. 

The thing to do is to get all this 
capability working for you now. Get in 
touch with your Cromemco rep today. 


Стотетсо ` 
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It's time again to start worrying about your annual accounting to Uncle Sam. April 15 
is only two months away. And it's probably time you sat down to crunch out those 
numbers. As Robert Tinney's cover suggests, staying warm by your computer is an at- 
tractive alternative to braving rhe cold winter winds. To help ease the pain, we review 
two software packages designed specifically for computing taxes. if you have access to 
UCSD Pascal, Edward Heyman's federal income tax program can help you avoid over- 
payments and lost interest. In "Tax Tips for Computer Owners" Melvyn Feuerman and 
Melvyn Moller discuss tax breaks for computer owners. 

This month we begin another new series: The Input/Output Primer by Steve Leibson. 
The six-part tutorial will take you through computer interfacing from simple serial and 
parallel ports to IEEE-STD-488. The Atari Tutorial continues with a look at Atari BASIC. 
William Barden details an easy way to provide voice synthesis for the Color Computer. 
And Steve Ciarcia shows you how to build a computerized weather station that will 
talk to you. 
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..stands well above 
other S-100 graphics dis- 
plays in its price and per- 


formance range." 
BYTE, Product Review 
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ELECTRONIC DESIGN, 
1981 Technology Forecast 


MICROANGELO 


HIGH RESOLUTION GRAPHICS SINGLE BOARD COMPUTER 
512 x 480 resolution black and white and vivid color displays 


Н5-170 com- 
posite or direct 
drive output 


Local or external 
sync generation 


4 Mhz 280 


microprocessor 


60 hertz real- 
time clock 


8 level interrupt 
tie-in 


ГЕКЕ $100 bus 
compatible 


Screenware™ Pak I 


A 4K byte operating system resident in PROM on 
MicroAngelo™, Pak I emulates an 85 character 
by 40 line graphics terminal and provides over 
40 graphics commands. Provisions exist for user 
defined character sets and directly callable user 
extensions to Screenware™ Pak I. 


Screenware™ Pak II 


An optional software superset of Pak I which 
adds circle generation, polygon flood, program- 
mable split screen for separate graphics and ter- 
minal I/O, relative coordinates, faster vector and 
character plotting, a macro facility, full UCSD 
Pascal compatibility, and more. 


12310 Pinecrest Road % Reston, УА 22091 


Light pen 
interface 
Time multi- 
plexed refresh 


4K resident 
Screenware™ 
Pak I operating 
system 


32K RAM 
isolated from 
host address 
space 


High speed 
communications 
over parallel 
bus ports 


And now. ..COLOR!! 


The new MicroAngelo™ Palette board treats from 
2 to 8 MicroAngelos as "bit planes" at a full 
512 x 480 resolution. Up to 256 colors may be 
chosen from 16.8 million through the program- 
mable color lookup table. Overlays, bit plane 
precedence, fade-in, fade-out, gray levels, blink- 
ing bit plane, and a highly visual color editor are 
standard. 
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MAINTAIN 
PROJECT CONTROL 
WITH 
MILESTONE™ 


6 


Put your microcomputer 
to work... 


As a project manager, you 
know the value of careful plan- 
ning. An oversight here, a miscal- 
culation there, and in no time, 
you could be in a lot of trouble. 


Now, thanks to MILESTONE ™ 
it's easy to obtain and keep com- 
plete project control. 


MILESTONE is an easy to use 
computer program that puts your 
desk top microcomputer to work 
using the same proven “critical 
path" techniques previously 
available only on big, expensive 
computers. Now, regardless of 
your type of project, you can plan 
and control manpower, dollars, 
and time. 


Available in most microcom- 
puter formats: CP/M* CP/M-86* 
UCSD PASCAL. Call or write: 


SOFTWARE 

SOF UAE 

DIGITAL MARKETING 

DIGITAL MAIRKETING 
2670 CHERRY LANE 


WALNUT CREEK • CA 94596 
(415) 938-2880 


“СР/М and CP/M-86 are trademarks of Digital 
Research 


*MILESTONE is a trademark of Organic 
Software 
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Report from COMDEX 


by Chris Morgan, Editor in Chief 


Software is growing up —fast. And hardware isn't far behind. 

That was the double-barreled message from the COMDEX show, an exhibi- 
tion designed to pair up small-systems vendors with their independent sales 
organizations. Held in Las Vegas last November, COMDEX has become a ma- 
jor event іп the personal computing world. А record 631 exhibitors displayed 
their wares. With a nonstop flurry of press conferences and receptions, the at- 
mosphere was more reminiscent of the NCC than of a small-systems show. 
What follows are some of the highlights. 


The Fortune 32:16 Computer 

A big hit was the Fortune 32:16 
desktop microcomputer. Within the 
unit's elegant exterior are a Motorola 
68000 processor, 32-bit data and ad- 
dress registers, a 24-bit memory ad- 
dress bus, and a 16-bit data bus. The 


basic model, which sells for $5000, 
features 128K bytes of memory; a 
720K-byte (formatted) 5¥%-inch 
floppy-disk drive; keyboard; and a 
12-inch, 80-column black-and-white 
video display. А 514-inch Winchester 
disk drive with optional 5, 10, or 20 
megabytes of storage is also avail- 
able. The machine supports BASIC, 
COBOL, FORTRAN, Pascal, and C, 
and І found the Fortune's menu- 
driven business software packages to 
be promising. (Fortune Systems Cor- 
poration was launched with $8.5 
million of venture capital, which the 
company claims is the largest amount 
of money ever raised to start a micro- 
computer company.) The Fortune 
32:16 computer will be sold in Computerland stores and other outlets. We plan 
to review it in detail soon. 


Photo 1: The Fortune 32:16 microcom- 
puter with Motorola 68000 processor. 


Photo 2: Microsofts new Multiplan, а 
Visicalc-like spreadsheet program. 


The "Visiclones" Are Coming 

In our business, imitation is the sincerest form of survival. Personal Soft- 
ware's Visicalc has the nearest thing to software sex appeal and the sales figures 
to prove it. Consequently, a plethora of Visicalc-like electronic spreadsheets is 
upon us. First it was Supercalc from Sorcim; now the second generation has 
arrived. It's too early to tell how good they are, but we'll be reviewing them 
soon. At the forefront is Microsoft's Multiplan, a financial spreadsheet pro- 
gram that sports such interesting features as text windows à la Smalltalk. Win- 


You Get More OUT оғ 


Percom Disk SYSTEMS. 


EXPECT IT! 


At Percom, our business is making 
disk storage systems for microcomputers 
—something we've been doing right, 
since 1977. 

From the design of rock-solid drive 
controller circuitry to quality controls that 
Include 100% life testing of every drive ship- 
ped, you can expect to get more out of 
Percom Disk Systems. 

And Percom provides you with com- 
prehensive after-sales service from our 
wholly owned, fully independent customer 
service center. 

WINCHESTER 

10-MEGABYTE 

\ DISK STORAGE 

| SYSTEMS 

| Enormous 
storage capacity 
plus high speed. 
Percom 5% inch hard 
disk systems are 40 
times faster than 
single-density floppy 
mini-disks, 20 times 
faster than double- 
density units. 
Systems include a smart, four-drive controller 
featuring state-of-the-art data encoding and 
separation, adaptable industry-standard disk 
interfacing. Plug-in-compatible version for 


PERGUM 


ҮНЕ DRIVE PEOPLE 


11220 Pagemill Road « Dallas TX • 75243 • (244) 540-7081 


C 


TRS-80* Model Ill computer, available 
now. Watch for IBM PC, Apple Il, Atari, 
and H/Z-89 versions. Prices start at 
under $3000, including software. Also 
„available with 5 or 15-Mbyte drives. 


Coming soon! Ten 
megabyte removable- 
disk cartridge drive. 


FLOPPY MINI-DISK 
STORAGE SYSTEMS 


40 or 80-track drives, single 
or dual-head, flippy or non- 
flippy — all double-density 
rated. Available in 1, 2 and 3- 
drive add-on units, 1 and 2-drive 

` internal units, with full docu- 
mentation and software support. 
Add-on drives from $399, complete 
systems from $459.95. 


To learn more about quality 
Percom disk storage systems, mail 
(их the coupon today. Or, call toll-free 
1-800-527-1222. Ask for booklet “D”. 


ы T 


YES ... Га like to know more about Percom disk my 
systems. Please rush me booklet “В” 


Send to: PERCOM DATA COMPANY, INC. Dept BD1 
11220 Радеті!! Road, Dallas TX 75243 


пате 


street 
city 
phone number 


I'm interested in floppy disk storage for my... 
TRS-80 [ |Mdl IIi Mdi | СВМ PC 
[]H/2-89 []H-8 ( ]AIM/KIM/SYM [ 15уѕќет-50 


I'm interested in hard disk storage for my... 

ГТІВМ PC Г1ТЕ$-80 Mdi ІШ Apple Il [Atari C H/2-89 
Other computer? 

floppy disk or [ ]hard disk?) 


state 


PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. 
*TRS-BO is a trademark of Tandy Radio Shack Corporation which has no 
relationship'to Percom Data Company, Inc. 

€ 1981 Percom Data Company, Inc. 


PROFESSIONAL PASCAL 


NEW AO 


SYMBOLIC DEBUGGER 


This fourth generation version of our reliable, Z-80 
native code compiler adds the two features 
professionals ask for: 

Ф SWAT™-—an interactive symbolic Pascal debugger 
that allows easy error detection. 


* Overlays—that allow larger programs to run in 
limited memory. 


A compiler for Professional programmers 
Pascal/Z is a true Pascal. It closely follows the Jensen 
and Wirth standard with a minimum of extensions 
designed to aid the serious program developer in 
producing extremely compact, bug-free code that 

runs FAST. 

Pascal/Z generates Z-80 native code that is ROMable 
and Re-entrant. Permits separate compilation, direct 
file access, external routines and includes a relocating 
macro assembler and Microsoft compatible linker. 
And code written for Pascal/Z is fully compatible 
with І“РА5 8000, our new native code Pascal compiler 
for Z-8000, to guarantee graceful migration to 

16 bit operation. 


Get “Тһе FACTS about Pascal" 


Confused about which Pascal to buy? 
Pseudo-code... Native code... M, MT or 

Z? Compare the unbiased benchmarks 

in our new booklet. Don't buy a Pascal 
compiler until you've read it. 


= “P Call us for a free copy: 
800-847-2088 
5 t. (outside NYS) 


or 607-257-0190 


i A And ask your local 
~ full-service 
N computer dealer 
Z^ x about our 
2 ч Pascal/Z 


2 ; 4 ` demo package. 
Donen Systems" 


Шһаса Intersystems Inc 
Micros for bigger ideas. 


Ithaca Intersystems Inc. 


1650 Hanshaw Rd * Ithaca, МҮ 14850 * TWX 510 255-4346 


U.K. Distributor: 
Ithaca Intersystems (U.K.)Ltd. 


Coleridge Road London № 8ED Phone: 01-341 2447 Telex: 299568 
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dows can be "closed" or "opened" so you can see the effect 
of what you're doing in an area off the screen. Available 
commands are displayed at the bottom of the screen. A 
lot of attention has been given to the documentation. 
Incidentally, Microsoft has announced a series of ex- 
ecutive program aids called the "Manager Series." It will 
include Time Manager (currently available) and Project 
Manager and Personnel Manager (now being completed). 


Photo 3: Commodore's new, under-$100 modem for the VIC-20 
color computer. The VIC-12 plugs directly into the VIC-20 and 
features a modular jack. 


I was given a demonstration of Time Manager. It's 
definitely a useful tool. 

From Target Software Inc. of Atlanta comes a series of 
business-planning programs, including Plannercalc and 
Masterplanner. Plannercalc is a financial-planning tool 
that has a couple of interesting features: the program lets 
you enter procedures in English using conventional 
mathematical logic, and it can be integrated with the 
Masterplanner program. The latter has a more extended 
spreadsheet and "gridsheet" program. 

Context Management Systems Inc. of Torrance, Cali- 
fornia, has announced its MBA program for the ІВМ Рег- 
sonal Computer. Its a combination database, electronic 
spreadsheet, word-processing, graphics, and communica- 
tions package. It's also available in a version for the 
Apple III. 

NEC Home Electronics USA announced "Report Gen- 
erator,” a CP/M-based program being marketed with 
NEC's PC-8000 series microcomputer system. It is de- 
signed to generate income statements, balance sheets, 
sales forecasts, and other business reports. 


Other Software Developments 

Intel has signed agreements with both Microsoft and 
Digital Research to distribute both companies' operating 
systems for a wide variety of Intel microcomputer sys- 
tems and boards. This is a continuation of an interesting 
phenomenon that began when IBM announced it was go- 
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The ultimate single user machine 
The PDS-80™ with Cache BIOS™ is a 
professional system designed for the 
most rigorous single user CP/M* 
environments...in business, software 
development, scientific, educational 
and industrial research... where 
speed and program space are critical 
factors. 


SymBIOSis quadruples speed 


No matter what high-level language 
you use...Cobol, Basic, Fortran, 
PL/1, or Pascal... PDS-80 offers more 
speed, power and reliability than any 
other floppy based CP/M system 
currently on the market. The 
InterSystems Cache BIOS fully 
exploits the advanced DMA and 
interrupt features of our reliable 
Series П hardware to buffer whole 
tracks in extended memory so most 
operations run two to four times 
faster than on other floppy based 
systems... actually equals the speed 
of many small hard disk systems. 
And Cache BIOS also provides many 
sophisticated system test and 
protection features to assure reliable 
operation. 


Anadvanced CP/M 
application system 


PDS-80 has all you need for 
commercial systems integration and 
applications software development... 
including a choice of the industry's 
only integral 8 bit front panel. Best of 
all, PDS-80 allows the systems 
integrator or applications developer 
addressing a vertical market to 
develop on the same components he 
configures for resale. The highly 
expandable modular design with 
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20slot S-100 mainframe allows almost 
unlimited options to suit any end use 
environment...including a choice of 
tabletop or rackmount design. 

InterSystems will work with you at 
whatever level is appropriate to 
configure the target system you need 
...Tight up to fully assembled and 
tested systems with floppy and 
Winchester disk drives. 


Full software support 


In addition to InterSystems' Cache 
BIOS and the CP/M operating 


system, models of PDS-80 
à can include 


— SS Pascal/Z, 
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our highly acclaimed Z-80? native 
code Pascal compiler, and InterPak 
80%, a special set of utilities 
including a powerful screen editor 
and versatile spelling editor to assist 
in the rapid editing, proofing and 
documentation of your code. These 
powerful programming aids are also 
available as standalone products. 


It's upgradeable! 


Both hardware and software are 
designed to provide for upgrade to 16 
bit operation. Programs written for 
Pascal/Z are fully compatible with 
І“Рав 80007”, our Z-8000? native code 
compiler, and all PDS-80 systems are 
upgradeable to our 16 bit multi-user 
DPS-8000. 


We build micros for bigger ideas. 


Your big ideas. We're dedicated to 
providing the computer professional 
... Systems Integrators, commercial 
program developers, scientific and 
industrial programmers... with 
professional hardware and software 
tools. And we support our customers 
to the fullest, with complete, 
professional documentation, 
application engineering consultation, 
and prompt, responsive service both 
from the factory and through factory- 
authorized service centers. 


Call us toll free: 800-847-2088 


for complete 
information on any 
of our 8 or 16 bit 
systems and 
software 
products. 


Distributor 
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Invited 


InterSystems" 


ithaca Intersystems Inc. 


Micros for bigger ideas. 


Ithaca Intersystems Inc. е 1650 Hanshaw Road * Ithaca, NY 14850. » Phone (607) 257-0190 » TWX: 510 255 4346 
U.K. Distributor Ithaca Intersystems(U.K.)Ltd. Coleridge Road London М8 8ED Phone: 01-341 2447 Telex: 299568 


*Z-80 and Z-8000 are registered trademarks of Zilog, Inc. 


"Trademarks of Ithaca Intersystems Inc. 


"Registered trademark of Digital Research 


10 


JOHN STARKWEATHER'S 


NEVADA 
$149.95 ed), TRS-80, North Star, Super- 


DISKETTE AND MANUAL brain, Micropolis, Vector and 
many other microcomputers. Needs 32K RAM, one disk drive 
and CRT or video display and keyboard. 


For ай CP/M systems. Works 
with Apple (softcard need- 


@ PILOT for Programmed, Inquiry, Learning Or Teaching. 

© An excellent interactive language for education and office automation. 

@ Perfect companion for BASIC, COBOL and PASCAL to solve training and 
documentation problems. 

e John Starkweather, Ph.D., creator of PILOT, wrote this version to meet 
all PILOT-73 standards and added many new features. 

@ New features include full screen text editor, commands to drive 
optional equipment such as VTR's & voice response units. 

e Currently used in many college and progressive high schools. 

@ Use for interactive applications—data entry, programmed instruction 
and testing. 


& NEVADA 


© For all CP/M-based systems. Re- 
119 5 quires 32K RAM, one disk drive 
a and CRT or video display and 
DISKETTE АМО MANUAL keyboard. 
ФА character oriented full screen video display text editor designed 
specifically for program preparation. 
e Write program in COBOL, FORTRAN, BASIC or similar languages. 


@ Features include single key commands for cursor control, scrol- 
ling, block moves, search and replace, tab setting and multiple file 


NEVADA 


$199.95 


DISKETTE AND MANUAL 


For all CP/M ог МР/М operat- 
ing systems. Requires 32K 
RAM and one disk drive. 


e Edition Il of Nevada COBOL is based on ANSI-74 Standards. 

e With 48K RAM, you can compile and execute up to 4000 state- 
ments. 

e COPY statement for library handling. 

ө CALL... USING... CANCEL 

e PERFORM...THRU...TIMES... UNTIL...paragraph or section names. 

e |F..NEXT SENTENCE...ELSE...NEXT SENTENCE AND/OR <=> 
NDT. 

e GO TO...DEPENDING ON... 

e Interactive ACCEPT/DISPLAY... 

© RELATIVE (random) access files 

@ Sequential files both fixed and variable length. 

@ INSPECT...TALLYING...REPLACING. 


SOFTWARE TECEROLOGY (ШЕ 


600 415% Avenue, Dept. B (415) 751-1522 


San Francisco, CA 94121 
U.S.A. 


————— COD's WELCOME 


CP/M, MP/M and TRS-80 are registered TM's of Digital Research and Tandy Corporation. 


February 1982 © BYTE Publications Inc 
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Photo 4: Techmars new expansion chassis for the IBM personal 
computer shown directly beneath the IBM main chassis. 


ing to make available both Microsoft's DOS operating 
system and CP/M-86 for the IBM Personal Computer. 
With corporate giants like Intel giving Microsoft and 
Digital Research a boost, it appears that both families of 
operating systems will coexist for quite some time. 

Systems Group of Orange, California, demonstrated 
some of the practical advantages of the CP/M system on 
its System 2800 microcomputer line. Its CP/M error- 
recovery routines are more sophisticated than others we 
have seen. We plan to analyze this system in greater 
detail later this year. CP/M users should also check out 
Epic Software's Supervyz, an application software con- 
trol program for CP/M. Supervyz does a nice job of 
cleaning up some of CP/M's rough edges. 


Hardware News 

First Metamorphics announced one; now Caltech 
Computer Services in San Diego is offering an 8088 plug- 
in card for the Apple II. Called Macrosystem-88, it con- 
tains an 8088 microprocessor, 64K bytes of RAM (ex- 
pandable to 128K bytes) and 4K bytes of PROM all on a 
single board, and its power supply is contained in a case 
designed to sit on top of the Apple. A DMA (direct-mem- 
ory access) control card enables the communication be- 
tween the Macrosystem-88 and the Apple. This card may 
be installed in any slot (except 0) within the Apple. The 
Macrosystem-88 can run CP/M-86 as well as UCSD 
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100 Fast- 


Including 3 new boards for system design relief. 


The MB64. 


An economical, high- 
performance 64K static 

RAM memory. 

Just what the doctor ordered. 

A new 64K static RAM con- 
figured as two 32K blocks that’s 
fast (in excess of 6MHz), reliable 
and economical. The MB64 sup- 
ports IEEE 696/S-100 24-bit ex- 
tended addressing for up to 
16MB of RAM. Bank switching 
permits compatibility with popu- 
lar multi-user computer systems 
(such as CROMIX*). Up to 8K 
can be replaced with 2716 
EPROMSs. Тһе МВ64 offers low 
power consumption (typically less 
than 600 milliamps). And a pro- 
vision for optional battery 
backup. 

(The MB64 is priced at less than 
$850.) 


*CROMIX is a trademark of Cromemco, Inc. 


The 108. 


Ап І/О board featuring eight 
serial interfaces, individually 
programmable baud rates, and 
an interrupt clock. 

Give your system fast-aid—in- 
cluding easier testing and 
speedier diagnosis—with SSM's 
new IOS. This board features 
eight asynchronous serial RS-232 
I/O ports with LED data trans- 
fer indicators. Individually pro- 
grammable I/O port baud rates 
(110-19,200) meet all your 
specific configuration require- 
ments. A timer (50/60 Hz) sup- 
ports real-time or multi-user 
applications. 


And all our Fast-Aid boards 
offer: 


е Card ejectors for painless card 
removal. 

е LEDs for easy troubleshooting 
and monitoring. 

e IEEE 696/S-100 compatibility. 


The 105. 


A two-serial/three-parallel I/O 
board with programmable 
timer. 


The perfect remedy for fast sys- 
tem integration, more precise 
diagnosis, and far healthier sys- 
tem operation. The IOS features 
two RS-232 asynchronous serial 
interfaces for maximum peri- 
pheral compatibility. The board 
supports a variety of devices with 
high-speed serial data transmis- 
sion (110-19,200 baud). Three 
parallel ports, providing a total 
of 32 bits, support various I/O 
configurations: a 16-bit software 
programmable bi-directional in- 
terface, and two 8-bit interfaces. 
One 8-bit interface supports 
direct connection to Centronics- 
compatible printers. The other 
provides 8 bits of parallel input 
for such devices as keyboards. 
The 105 also offers a software- 
programmable timer for real-time 
or multi-user applications. 


For more details about these new 
boards, or any of SSM’s S-100 
compatible boards (including var- 
ious CPU, EPROM, video and 
development boards), just call 
your local dealer or SSM today. 


SS 


SSM Microcomputer Products, Inc. 
2190 Paragon Drive 

san Jose, CA 95131 

(408) 946-7400 Telex: 171171 
TWX: 910-338-2077 
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ACCESSORIES 
MOTOROLA 4116-2—MEM- 
ORY— 200 nano-second chips. 


GILTRONIX RS-232 SWITCH— 
Up to 3 peripherals to one com- 
puter or vice versa. We have all 
other models. 


MOUNTAIN COMPUTER 

Total product family in stock! 
CPS Multifunction Board—clock, 
calendar, serial and parallel inter- 
face on one card/Super Talker/ 
The Music System/ ROM plus 
board with Keyboard filter/ ROM 
Writer/ Clock Calendar/ A to O 
and D to А Converter Clock/, and 
more. 


CALCULATORS 
НР-41С AND HP-A1CV CAL- 
CULATORS — And we have all 
the accessories! 

Memory Modules 

Magnetic Card Reader 
Printer— Upper and lower case, 
high resolution plotting. 
Applications Pacs 


DISKETTES 
DYSAN DISKETTES— 514", 8", 
soft or hard sector, single or 
double density. 

MEMOREX DISKETTES — All 
types including some with hub 
ring for Apple Drives. 


CORVUS DISKS 
Winchester Disk in 5, 10, and 20 
megabyte. 

APPLE INTERFACE-— With disc 
operating system. 
CONSTELLATION DISK NET- 
WORK — Up to 64 computers 
connect to a 5, 10, or 20 mega- 
byte Winchester. 


OMNINET— Unlimited number of 
computers and peripherals con- 
nected by a two wire twisted 
pair. 

MIRROR —Video backup inter- 
face system. 


MODEMS 
NOVATION CAT 
NOVATION D-CAT 
HAYES SMARTMODEM 


MONITORS 
SANYO MONITORS 


9" Sanyo w/green screen we 


12" Sanyo B/W 

12" Sanyo w/green screen 
13” Sanyo Color 

NEC COLOR MONITOR/ 
RECEIVER— Composite video, 
VCR/V TR video loop in/out and 
television reception. 


Ehe cashier 
retail store 


managament 


PRINTERS 


NEC SPINWRITERS—We have ча 
all models RO thru KSR. <. 


МЕС 3500 Spinwriters— 33 
cps, hardware word processing 
package, bi-directional 370,000 
character ribbon and much more. 
NEC 7700 Spinwriter—55 
GPS, printer; pitch is 10, 12, and 
also new 15 and proportional 


spacing. Twin sheet feeder and к 


word processing package. 


INTEGRAL DATA— we 
IDS PRISM PRINTER— Afford- 
able COLOR copy. True four color 
technology. Ship from stock! 

IDS 560 Matrix Printer— 

1412 paper, 132 col. graphics. 
IDS 445— Available with or with- 
out graphics. 

IDS 460 

CENTRONICS 739—The latest 
innovations from the industry 
leader and quiet too! 


SOFTWARE 
PERSONAL SOFTWARE 
Visi-Pack—Includes Visi-Calc, 
Visiplot/Visitend, Visifile. 
Visicalc— For HP, APPLE, 
COMMODORE and ATARI. 


Compumart has sold thou- 
sands of Commodores —we 
were their first dealer! 
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Serious Apple Software— Dow 
Jones, Apple Fortran, Apple 
Plot, Apple Writer, Apple Pilot, 
Data-Piot, Datamover/Telepong, 
Apple Post Mailing System, DOS 
Tool Kit Utilities, DB Master 
Oata Base Manager, and much 
more. 

Apple PASCAL 

Games— Zork |, Zork ll, Apple 
Adventure, Microchess 26, 
Flight Simulator, Apple Bowl, 
Stellar Invaders, Gammon 
Gambler, Star-Raiders, ABM, 
Pool 1.5, call for more. 

Word Processing— Magic Wand, 
Easy Writer, Apple Writer, Word- 
star, Word Pro 4, Wordcraft, 
Super Text Il. 


VIDEO 


CONTROLLERS 
VIDEX—VIDEO TERM 

МЕН SUPER TERMINAL 
MATROX— Complete product 
family including up to 24 x 80 
character video display 
controllers. 

MICRO TECHNOLOGY UN- 
LIMITED GRAPHICS BOARD— 
For Commodore 16 and 32K 
Pets, 320 x 200 dot resolution 
and 64 shapes or characters. 
$175 SPECIAL 


Compumart is one of Apples 
largest dealers! 
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FREE CATALOGS WITH Authorised Dealer W Largest Product Line In Industry 
LETTERHEAD OR Accept No Less . | ы ға 
BUSINESS CARD Р s @ Immediate Shipment From $ Multimillion Stock 
Rockwell | | i 

weno ouam Өзун» Ш Expert Service 
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alog of micra ontrol Data, 
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65 Bent Street, Dept. 102 | 2 
РО Box 568, Cambridge, MA 02139 


TELEX: 921401 COMPUMART CAM C cO 


800-343-5504 emm 


In Mass call 617-491-2700 
if you prefer, call our Ann Arbor Michigan store 
(313) 994-6344 


COMPUMART GIVES YOU 
A CHOICE AMONG THE 
LEADING PRODUCTS! 
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IMPORTANT ORDERING INFORMATION SALE PRICES: Valid for month of magazine date only—all prices 
PHONES: open EST Mon.-Thurs. 8:30-7:00, Fri. 8:30-6:00, Sat. subject to change without notice. ANN ARBOR RETAIL STORE 
11:00-4:00; HOURS: Tues.-Fri., 11:00-7:00, Sat. 10:00-5:00, closed 
PURCHASE ORDERS: Accepted from Dun and Bradstreet rated Mondays. 

РЕ M contingent upon receipt pf signed purchase 

order. 


INTRODUCING 


The master 
printer interface 


at a very low cost m 


For the first time ever a truly affordable Apple interface offers all 
the most sophisticated text and graphics capabilities on Epson®, 
Okidata®, Centronics®, and IDS? printers. With the easy to use 
PKASO Interface, you simply slip it into your Apple Computer, 
attach the cable to your printer, and enjoy all these features: 

* Broadest range of text printing using your software * HiRes 
graphics with up to 40 creativeoptions * LoRes and HalfTone 
graphics in 16 levels of grey е SuperRes plotting with up to 2160 
x 960 points per page * User created or software defined сһагас- 
ters and symbols * Full text and graphics dump of absolutely any 
screen image: 
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Grey scale printing 
At Interactive Structures we've built our reputation on innova- 
tion, quality and service, and we're doing it again with the new 
PKASO series. The PKASO Interface will bring out the best 
in your Apple Computer, your data printer and your program. 

It will perform with all popular languages such as BASIC and 
ASSEMBLER. It will print both text and graphics with PASCAL. 
And it's the first and only Apple interface to offer all this plus 
support for the Apple 2-80 CP/M System and for full Apple /// 
operation. 


Don't settle forless. And don't pay more. Call us now forthe 
name of the PKASO dealer near you. 


z Interactive Structures, Inc. 
© i | 1 12 Bala Avenue 
P.O. Box 404 


Bala Cynwyd, PA 19004 
(215) 667-1713 


Appie Computer is a registered trade name of Apple Computer Inc. 
Epsonis a registered trade name of Epson America Inc. Okidata isa 
registered trade name of Okidata Corporation. Centronics is a гедіз- 
tered trade name о! Centronics Data Computer Corporation. 

IDS is a registered trade name of Integral Data Systems. Inc. 
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Editorial 


Photo 5: Epsons HX-20 prototype computer. This new brief- 
case-sized computer, which looks like the Sony Typecorder, 
will be formally introduced this summer. 


Pascal-77 and BASIC. To switch between Apple DOS 
and CP/M-86, you simply boot up with the appropriate 
disk. The price of the system is $995. 

Speaking of 16-bit capability, Techmar exhibited an 
impressive array of IBM plug-in boards and an expansion 
chassis for the IBM Personal Computer. Included in this 
new product line are a speech masterboard with a built-in 
standard vocabulary of 143 words; a Winchester disk and 
controller; a video digitizer board to convert images from 
any standard video camera for use with the computer; a 
board that allows up to four IBM computers to share the 
same printer; a stepper motor controller; and a series of 
memory-expansion boards. 

Digital Equipment Corporation unveiled its new Let- 
terprinter 100. This machine offers near-letter-quality 
printing for less than $3000. 

Epson displayed an intriguing prototype of the Epson 
HX-20 personal computer. Looking a lot like the Sony 
Typecorder, the HX-20 has the advantage of a four-line 
liquid-crystal display. The HX-20 and the Typecorder 
signal the beginning of a new trend to what I call "brief- 
case" computers: battery-operated machines that com- 
bine portability with powerful computer features. It's the 
sort of design that will appeal to people on the move. 

Also on display at the Epson suite was a newly de- 
signed 5%-іпсһ floppy-disk drive that stands 1 inch high. 
It will be formally announced later this year, along with 
the HX-20. Epson is definitely a company to watch in the 
personal computing field. 

For further information on some of the new products I 
have described in this editorial, see this month's New 
Products section. 


Postscript 

This past November, І was honored to give the 
keynote address at the Symposium on Small Computers 
in the Arts held in Philadelphia. It was sponsored by the 
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Fi Apne one II lets you use your printer 


without tying up your computer. 


Time. As an important resource 
it shouldn't be wasted. One 
such waste is in printing, where 
your computer must wait for 
your printer. Now there's a way 
to eliminate this waste. 

Introducing the 
Microbuffer ГУ, a buffered 
parallel printer interface for the 
Apple 1" computer with 16K 
characters of memory (user ex. 
pandable to 32K). It accepts 
data as fast as your computer 
can send it, allowing you to use 
your computer while the 
Microbuffer Il is in control of 
your printing. 

The Microbuffer I, compatible 
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with Applesoft, CP/M' and 
Pascal, comes with complete 
print formatting features as well 
as advanced graphics dump 
routines for most popular 
graphics printers. 

The Snapshot™ option per- 
mits you to dump the text 
screen or graphics picture to 
the printer while any program is 


MICROBUFFERII 


running — without interuption. 

The 16K Microbuffer | is 
available for $259. And the 32K 
version, for $299. The Snapshot 
option is $69. 

So why waste time while your 
computer waits for your printer? 
Ask your computer dealer for 
the Microbuffer ]| or call us for 
the name of a dealer near you. 


Microbufter [ and Snapshot are trademarks о! Practica: 
Penpherals. Inc 


GPM 15 a registered trademark of Digital Research, Inc 
Apple I ı5 a registered trademark of Appie Computer 
inc 


PRACTICAL PERIPHERALS, Inc. 
31245 La Baya Drive 
Westlake Village. California 91362 


(213) 706-0339 


Articles Policy 

BYTE is continually seeking quality manuscripts written by indi- 
viduals who are applying personal computer systems, designing 
such systems, or who have knowledge which will prove useful 
to our readers. For a more formal description of procedures and 
requirements, potential authors should send a large (9 by 12 inch, 
30.5 by 22B cm], self-addressed envelope, with 28 cents US 
postage affixed, to BYTE Author's Guide, POB 372, Hancock NH 

| 03449. 

Articles which are accepted are purchased with a rate of up to 
$50 per magazine page, based on technical quality and suitability 
for BYTE's readership. Each month, the authors of the two 
leading articles in the reader poll (BYTE's Ongoing Monitor Box or 
"BOMB") are presented with bonus checks of 5100 and 550. 
Unsolicited materials should be accompanied by full name and 
address, as well as return postage. 


IEEE Computer Society and the IEEE Philadelphia section 
and organized by the Personal Computer Arts Group of 
Philadelphia. Dick Mobergs organizing committee 
brought together artists, musicians, and computer scien- 
tists from around the country to discuss microcomputer 
music and art. I urge all BYTE readers interested in the 
use of small computers in the arts to contact the Personal 
Computer Arts Group. Write to: Personal Computer 
Arts Group, РОВ 1954, Philadelphia, РА 19105.m 
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NORTHSTAR TELEVIDEO 


МЕС 8023A ................. i i 
Soil® CP/M® increases drive copocity - $149. Thenewoll-In-one that's backed by С.Е. Built 


Epson MX-80's, 

100%, etc. Ms Call 
Okidata 82A ............. $469 
Okidata 83A ................. $749 


Anadex 9500, 

VOD Мы сеи. am $1245 
DotaSouth D5-180 

ТІ 610 Dose .................. $1365 


іговсіе ........................... Coll | 


Chioh StarwriterlP .... $1924 
C.ltoh Stonvriter lS .. $1595 
МЕС 3500 ............. $1995 
МЕС 7710/7730 ......... $2340 


Diablo 630 |... $2295 


Paper Tiger 4806 ........ $789 
Poper Tiger 3606 $1129 
Centronics 739P ........... $649 
Centronics 7395 ........ „+ $729 


DEC LAS4AA 


Why buy yaur camponents f om several 
sources when we con burn and test your 
No thstor, printerond/orterminolos а system? 
Desr prices overall. 


HRZ ІІ 64K Quad .............. - $3145 
ll o — tá 


The high-quality 8” куше! with 28 loco 
service семег. 


6000-2.15.404244.......... Call 


In CRT. detochoble keyboord, 750K formorted, 
dual floppys, 64K. СР/М% ond more. Five 
sofrwore business modules $695. 


Televideo 802 ................... $2795 
Telev deo 802H (5 MG.) $5555 


ZENITH 


The all-in-one computer thot's backed by 
yourlocol Zenith/Heoth service center. Green 
Screen, CP/M™, and Supercale — ind. 


289 w/48K .... 22. -- 92135 
790 w/64K, 00-1. %2295 


.СНПМЕМСО, XEROX, AODS MULTIVISION, DYNABYTE Call, 


6730 E. McDowell Road, Suite 110, Scottsdole, Arizona 6525 7 


== (602) 941-5856 =~ 


Call 8-5 Mon.-Fri. 


(We Export) TWX 910-950-0082 (IMEC SCOT) 


NEC PC-GO020A4 ............ 2. $639 
C.ltoh Prowriter ............. $579 
Malibu 200 „e. Coll 


| Adds Viewpoint .......... E 


Televideo 940 
ADM SA ..——— ze 
Soroc iQ 130 


Televideo 912 ... . . $699 
Televideo 920 ........... $728 
Televideo 925 7... Coll 
Televideo 950 nnn $927 


Ampex 080 ................... $925 
Dialogue 80 Amber _.. $969 

„ $799 
SorocIQ 120... $729 
Volker Craig 404 ..... $599 


ORDERING 


——- MAIL ORDER ONLY 
2% cash discount included/charge cards odd 2%. Prices subject to change. product 
subject to ovoilobility. Arizona residents add 5%. F.O.D. point of shipment Scottsdale. 
0-20% restacking fee for returned merchondise. Worronties included on oll products. 
| Personol checks roke 3 weeks to cleor. | 
CPIM ond MAPIM ore registered trademarks of Digital Research, 


SPRINT 


Switch selection of 
interface parameters 
and forms handling 
allows simple OEM 
system intregration. 


Automatic propor- 
tional spacing, with- 
out decreasing Sys- 
* tem throughput, sets 
the new standard for 
print quality. 


STANDARD OPERATOR ' 


To n ut ace орар 
and reduce adjust- 
CONTROL PANEL. ments, the exclu- 


ғ sive Кеміаг belt is 
` Stronger and lighter 
than steel, with vir- 
tually no stretch. 


For the highest ac- 
curacy in the history 
of daisywheel print- 
ing, our Microdrive™ 
| carriage drive mech- 
| anism has no cables 

or pulleys. 


s T 
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Test drive 
our hot new 


daisywheelers. 


If you've always wanted eg Maat | 
rinting from your DP system but the cost 

s put you off, then a SPRINT 9 is for you. 

Now you can have the same high quality print — 

usually only available on word processing systems — at 

ЕЕЕ that will let you forget all about dot-matrix terminals. 
ith рее of 45 and 55 cps (average English text, not burst 

rate), the reliable high performance of SPRINT 9 terminals leaves 

the crowd behind. Prove it to yourself with a test drive. 

Call or write Qume at (408) 942-4000. 2350 Qume Drive, 

San Jose, California 95131. 
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A Subsidiary of ITT 


Letters 


Canon Dealer Organization 


Sol Libes has been misinformed as to 
Canon policy regarding marketing of the 
CX-1 computer. Canon markets all sys- 
tem products through a dealer organiza- 
tion and is dedicated to supporting its 
dealers in marketing all Canon software 
products, including the seven accounting 
packages (order entry, accounts receiv- 
able, accounts payable, inventory con- 
trol, general ledger, job costs, payroll) 
which were mentioned in his November 
column (BYTELINES, November 1981 
BYTE, page 302). 


Irwin Danowitz 

National Software Manager 
Systems Division 

Canon U.S.A., Inc. 

One Canon Plaza 

Lake Success, NY 11042 


An Untapped Work Force 


Perhaps BYTE readers can help handi- 
capped persons overcome some frustrat- 
ing barriers. Most handicaps result in a 
mobility problem that effectively leaves 
the person house-bound (or, if lucky, car- 
bound). Many handicapped persons are in 
minimum-income situations that barely 
allow them to meet the expenses of sur- 
vival. It is ironic that handicapped in- 
dividuals may be highly trained, but 
without the ability to relocate or commute 
to a workplace daily, they cannot increase 
their income. 

The personal computer could go a long 
way to solving this problem. For example, 
a house-bound worker with a computer 
and a modem could use off-the-shelf soft- 
ware to perform functions from account- 
ing and data processing to engineering 
analysis and even managerial assistance. 
A printer with a Braille printhead would 
allow a blind person to communicate via 
electronic mail, to use databases, and to 
perform electronic-banking services being 
considered by many banks. The problem 
seems to be finding a "conduit" to com- 
panies willing to take on such employees. 

I have approached about five hundred 
companies nationwide (IBM, ITT, GTE, 
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agencies—this 


and Boeing, among them). Their person- 
nel departments treat me as a disabled 
person seeking employment at their plant 
location. Their management and data- 
processing systems, it seems, cannot ac- 
commodate an off-site employee who 
works at home in a service-type capacity. 
(Even more frustration is felt when a han- 
dicapped person tries to use employment 
usually involves long 
delays, and only about a third of the agen- 
cies even bother to acknowledge receipt of 
your resume.) 

Perhaps BYTE readers could help the 
handicapped (who represent an untapped 
work force of 10 million) on a level that 
could be mutually beneficial. 


Kenneth Willoughby 
Box 317 
Fairacres, NM 88033 


Faster Algorithms 


From time to time I'm sure most readers 
have run across benchmarking articles 
comparing various pieces of hardware or 
software and found these articles followed 
up by letters to the editor critical of a par- 
ticular algorithm which was used inciden- 
tal to the test. In general, it seems, such 
criticisms are unfair, bearing little relation 
to the purpose for which the original arti- 
cle was written. 

I introduce my comments this way for 
fear that I might otherwise be accused of a 
similar unfairness. І am speaking of the ar- 
ticle "BASIC, Pascal, or Tiny-c? А Simple 
Benchmarking Comparison" by Phil 
Hughes (October 1981 BYTE, page 372) in 
which he uses a card-shuffling program to 
benchmark three languages with regard to 
speed of execution. In this he does a fine 
job. My only reason for commenting 
about his choice of algorithms is that this 
seems to be a routine that many readers 
will have some use for and be inclined to 
copy directly into some application pro- 
gram. For such readers I would like to of- 
fer an alternative program, which runs 
considerably faster. 

First, however, let me make some 
observations about the routine used by 
Mr. Hughes and some of the character- 
istics leading to its slowness. The strategy 


used in this program (a modified version 
of which appears as listing 1 below) is to 
generate a random number and check to 
see if this number has been generated 
earlier in the sequence. If not, it is added; 
if so, the duplicate is ignored and another 
random number is generated and tested. 
This is continued until 52 distinct random 
numbers have been created. For the first 
several passes this causes no problem since 
the chance of duplication is small and 
only a few elements need to be tested. 
After 10 or 20 random numbers have been 
generated, however, the chance of 
duplication increases significantly, and 
the time needed to search for duplicates 
also increases. By the time the last 10 or 15 
numbers are to be generated, the com- 
bined effect of duplication and search 
length has slowed this algorithm consider- 
ably. 


Listing 1 


100 DEFINT A-Z 

110 DIMC(51) 

120 RANDOM 

130 АЗ - TIMES 

140 J=0 

150 Т = RND(52) 

IF J = ОТНЕМ 200 

170 FORI = OTO J- 1 

IF C() 2 T THEN 150 

190 NEXT | 

200 С) = T 

210 J=J+1 

220 IF J < 52 THEN 150 

FOR | = ОТО 51 
PRINT C(I); 

250 NEXT | 

260 BS = TIMES 

PRINT 

280 PRINTAS,BS 


The program shown in listing 2 is a 
variation of one I have used several times 
both for card-shuffling routines and for 
programs to generate nonduplicated ran- 
dom numbers for programming bond re- 
tirement. The strategy here is to start with 
a sorted sequence and literally shuffle it. 
This is done by generating a random num- 
ber between 1 and the total number of ob- 
jects to be shuffled. Then comes the key 
step in this algorithm: the object in the 
position given by that random number is 
exchanged with the object in the last posi- 
tion. 

Next, the maximum number of objects 
is decremented by 1 and the process is re- 
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peated until this maximum equals 1. 
Stepping through an example may be 
useful. Suppose we wish to shuffle 10 ele- 
ments. We start out by arranging them in 
order as: 
123456789 10 
Next we generate a random number be- 
tween 1 and 10, say 6. Now we exchange 
the objects in position 6 (the number gen- 
erated) and 10 (the top of the range for the 
random-number generation). This leaves: 
12345107896 
For the next step we generate a random 
number between 1 and 9 (10 —1). Sup- 
pose this time we get 4. Then we exchange 
the objects in positions four and nine and 
decrement the maximum element count to 
8. We now have 
12395107846 
The entire set will be sorted after 10 
random numbers have been generated. 
(By the way, this does bring up one 
criticism of the algorithm used by Mr. 
Hughes for benchmarking. Because of the 
nature of his algorithm it is likely that 
every time the program is run a different 
number of random numbers will have to 
be generated due to the chance occurrence 
of duplication. While this should work 


keeping 
| 5-232{ 


ter ; 
date and time...down to the second. 

The Chronograph is ideal for 
business or home applications. Use it 
with your computer for timing everything 
from time-sharing access. . .to electronic 
mail and lights and sprinklers. 


out to a predictable average, the possi- 
bility of variation makes its usefulness as a 
benchmark somewhat doubtful.) 

I ran both versions of the shuffling pro- 
gram which appear here on my TRS-80 
Model I. As mentioned above, the timing 
on listing 1 was quite variable, ranging 
from 40 to 66 seconds. For listing 2 the 
time was consistent at 3.5 to 4 seconds. 
(And no, I didn't compile the second ver- 
sion. I did subsequently compress it, de- 
leting spaces and packing the entire pro- 
gram on a single line and got average 
speeds of about 2.25 seconds.) 


Listing 2 


DEFINT A-Z 

RANDOM 

М =52 

DIM А(м) 

A$ = TIMES 

FOR I = 1 TON 
A(l) = | 

NEXT | 

FOR | =N TO 2 STEP - 1 
R = RND(I) 
т-д) 
A() = A(R) 
A(R) = T 

NEXT | 
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Hayes Stack is agrademark of Hayes Microcomputer Products, Inc. 
© 1981 Hayes Microcomputer Products, Inc. Sold onfyin the USA. 
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240 FOR | = 1 TON 
250 PRINT A(l); 
260 NEXT | 

270 PRINT 

280 B$ = TIMES 

290 РНІМТАФ,В% 


Finally, I'm not sure of the origin of this 
second algorithm. I don't remember in- 
venting it, but then I don't recall reading 
or hearing about it elsewhere. І do know 
that it has been very useful to me. I hope 
BYTE readers will find it equally valuable. 


David R. Borger 
16835 Westmoreland 
Detroit, MI 48219 


Mr. Hughes's article comparing BASIC, 
Pascal, and Tiny-c for writing a card- 
shuffling program is useful for comparing 
the ease of programming in those lan- 
guages. Some caution must be exercised in 
using the timing results, however. The al- 
gorithm he uses is very sensitive to the 
order of the random numbers. The algo- 
rithm is as follows: 


A. Get a number from 1 to 52 from the 
random-number generator. If the 
number has already been used, repeat 
this step. 

B. Put this number in the array (deck) at 
the next location. If we have 52 num- 
bers, we are done. Otherwise go back 
to step А. 


As we get toward the end of the deck, 
there are fewer acceptable numbers. One 
number generator may require many 
more calls than another. To get a "good" 
sequence of random numbers, the range 
of the random-number generator should 
be much larger than the range required by 
the program. In order to compare Mr. 
Hughes's algorithm in the three languages, 
we should assure ourselves that the num- 
ber of calls to the random-number 
generator is at least on the same order. 

It's possible to generate a random list of 
numbers n long with only n calls to the 
random-number generator. The idea is to 
generate n random numbers and then sort 
them. The random numbers are distri- 
buted across the range of the number gen- 
erator, not the range of the program. If 
the random-number generator is good, 
this means that any number generated will 
not be repeated until all other numbers in 
the range of the number generator have 
been generated. 

Here is one possible algorithm for get- 
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ting a shuffled deck of cards. Use two аг- 
rays, KEY and CARD: 


A. Initialize CARD by letting CARD(I) 
= [for elements іп CARD. 

B. Put a random number in each element 
of KEY. 

C. Find the smallest element of KEY that 
has not been used. This is the next 
card. Save it in array CARD. Repeat 
this step until all the elements of KEY 
have been used. 


A BASIC program that performs this 
algorithm follows. Note that the sort used 
is a bubble sort and is not as efficient as 
some others. 


10 DIM C(51), K(51) 

20 GOSUB 1000 

30 FOR I = ОТО 51 

40 PRINT C(I); 

50 IF INT ((l + 1)/ 10) = (l + 1)/ 
10 THEN PRINT 


60 NEXT I 

70 PRINT 

80 PRINT "ALL DONE!" 
90 END 

1000 FORI = ОТО 51 
1010 К() = RND (0) 
1020 C(I) = | 

1030 NEXT | 

1040 FOR! = 0 TO 50 
1050 5 = | 

1060 FOR J = | + 1 TO 51 


1070 IF K(J) O K(S) THEN S z J 


1080 NEXT J 
1090 K(S) = K(l) 
1100 T = C(I) 
1110 C(I) = C(S) 
1120 СК) = T 
1130 NEXT I 
1140 RETURN 


I hope this will be of some use to those 
who shuffle cards. The inside loop is per- 
formed approximately 1352 times, so if 
you require fewer calls than this to your 
random-number generator to get 52 num- 
bers, Mr. Hughes's algorithm may be 
better. 


Emmet R. Beeker III 
1123 Maple Dr. 
Mountain Home, ID 83647 


Single-Drive Success Story 


The review "Ihe Radio Shack FOR- 
TRAN Package" by Tim Daneliuk (Octo- 
ber 1981 BYTE, page 385) is a good over- 
view of an excellent software package. 
However, І must take exception to the 
statement "In single drive systems, the re- 
locatable object file must always be on the 
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disk containing the linker and FORTRAN 
library." This is not true. In fact, the 
source, relocatable, listing, and object 
codes may reside on a disk separate from 
both supplied FORTRAN disks. 

First I'll name the three disks that 111 be 
using and then I'll lead you through the 
steps necessary to compile and link a 
FORTRAN source program using one 
disk drive. It did take some time to figure 
this out because Radio Shack forgot to 
document the procedure. The disk con- 
taining the editor and the FORTRAN 
compiler will be called FOR/EDIT, the 
disk containing the linker and the FOR- 
TRAN library will be called FOR/LINK, 
and the disk containing the source, re- 
locatable, and object codes will be called 
PROGRAM. 


l. Insert the FOR/EDIT disk and boot the 
system. Load and execute the editor by 
entering EDIT. 

2. After the editor has loaded and you re- 
ceive the prompt, remove the 
FOR/EDIT disk and insert the PRO- 
GRAM disk that contains, or will con- 
tain, the source program. 

3. Create or change the source code, as 
necessary. When finished, write the 
source code to the PROGRAM disk. 

4. Remove the PROGRAM disk and in- 
sert the FOR/EDIT disk. Load and exe- 
cute the FORTRAN compiler by enter- 
ing F80. 

5. After the compiler has loaded and you 
receive the prompt, remove the 
FOR/EDIT disk and insert the PRO- 
GRAM disk that contains the program 
to be compiled, and where the re- 
locatable code is to reside. 

6. Enter TEMP,TEMP=TEMP, or 
whatever program name you are 
working with. This will compile the 
source code and write out the re- 
locatable code along with a print file. 

7. Remove the PROGRAM disk and in- 
sert the FOR/LINK disk. Load and ex- 
ecute the linker by entering L80. 

8. After the linker has loaded and you 
receive the prompt, remove the 
FOR/LINK disk and insert the PRO- 
GRAM disk that contains the re- 
locatable code to be linked. 

9. Enter TEMP, or whatever program 
name you are working with, This will 
load the relocatable code and display 
all the undefined globals. 

10.Remove the PROGRAM disk and in- 
sert the FOR/LINK disk. Enter FORLIB/ 
REL-S to search the FORTRAN 
Library to resolve all undefined 


globals. If you need to search other 
files to satisfy undefined globals, enter 
FILENAME-S. 

11. Remove the FOR/LINK disk and insert 
the PROGRAM disk that will contain 
the executable object code. 

12.Enter TEMP-N to name the output ob- 
ject code. Then enter -E to write out 
the object file and exit the linker. 

13. You are now ready to execute the com- 
mand (object) file TEMP/CMD. 


Note that no data was written to the two 
FORTRAN disks. In fact, I keep write- 
protect tabs on these disks just to avoid 
disasters. This procedure seems to be a lot 
of work, but those of us with single-drive 
systems are used to the inconvenience. If 
we couldn't hack it, we'd have two disks] 


Spencer R. Lepley 
1655 Capital Circle SE, Lot #12 
Tallahassee, FL 32301 


Tim Daneliuk replies: 

Mr. Lepley seems to be absolutely cor- 
rect! 1 entered a short FORTRAN pro- 
gram and linked it as he suggested: it 
works just fine. As he points out, the 
documentation does not discuss single- 
drive use in any real depth. Personally, I 
think a book is needed that would docu- 
ment these kinds of procedures as well as 
the many advanced features of both the 
Radio Shack/Microsoft FORTRAN and 
the M-80 Macro Assembler. How about it 
Radio Shack? 

One other point has come to my atten- 
tion since I first did the FORTRAN re- 
view: as of this writing, the package has 
not been implemented оп the TRS-80 
Model Ш. However, Model III systems 
that use the LDOS disk operating system 
can use not only FORTRAN, but M-80 
Macro Assembler, BASCOM compiler, 
RS COBOL compiler, and RS BASIC 
compiler. This is accomplished by "patch- 
ing' the Model I versions of these lan- 
guages. Complete instructions for these 
procedures are found in the latest issue of 
the LDOS Quarterly (Vol. 1, No. 2). 


Моге on VOS 


Since Sol Libes's mention of the Soft- 
ware Tools Virtual Operating System in 
BYTELINES (October 1981 BYTE, page 
306) our research group at the Lawrence 
Berkeley Laboratory has been inundated 
with requests for information. Although 
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The Connector automatically converts text files 
from any computer into VisiCalc format. So you 
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Load Data From Your Company Computer. 


The Connector lets you convert data from your 
company computer directly into VisiCalc models. 
SO you can compare actual results to VisiCalc 
projections. The Connector will also consolidate 
different VisiCalc models, an invaluable tool for 
3.2 version owners. 


Analyze Stock and Commodities Prices. 


The Connector converts data from timesharing 
services like Dow Jones into VisiCalc cells. So 
you can manipulate error free numbers instead of 
spending valuable time on typing. 


Convert Data From Any Timesharing System. 


The Connector will convert data from any time- 
sharing system into your VisiCalc models. Infor- 
. mation from DRI, Dow Jones, The Source, Chase 
Econometrics, Dialog and other leading data 
bases can be processed by the Connector. The 
Connector has its own editor to let you review and 
edit figures prior to converting into VisiCalc. 


The Connector Also Transmits and 
Recelves Electronic Mall. 


The Context Connector also serves as a basic 
communications program. The Connector has an 
auto-dial feature to automatically call other 


Without Re-typing. 


computers. Once on-line, the Connector can 
transmit standard DOS text files to any computer. 
The Connector can transmit and receive complete 
VisiCalc models. Another useful function is "save 
to disk" which allows you to save your electronic 
mail on disk for future reference. 


Specifications. 


The Connector is designed to work with the Apple 
ІІ, 48K of RAM and at least one disk drive. The 
Connector supports both 13 and 16 sector disk 
versions of VisiCalc. It also works with the Apple 
Ш in emulation mode. 


For data transmission, the Connector supports 
the D.C. Hayes Micromodem, Apple communica- 
tions card or the SSM/AIO card. 


Avallable at Your Local Computer Store. 


The Connector is available at most personal 
computer stores. For the name of your nearest 
dealer, please call or write Context Management 
Systems. Retailers, the Connector is available 
from Softsel Distributors or from Context Man- 
agement Systems. 


Free Demo Disk 


Send us a blank 5%” disk and a self ddressed 
stamped mailer and we'll return your disk with a 
copy of the Connector demonstration program 
which explains how you can use the Connector. 
Or if you prefer, send a check for $4.00 made out 
to Context and we'll send you a new Maxell MD-1 
5%" disk containing our demo program. Once 
you've seen our demo, you can delete the program 
and use the demo disk as you would any new 
blank diskette. It’s a risk free мау of seeing the 
Connector demonstrated on your Apple. 


CONTEXT MANAGEMENT SYSTEMS 
Management Software For Personal Computers 
23864 Hawthorne Blvd., Suite 101 
Torrance, California 90505 
(213) 378-8277 


©1982 Context Management Systems 


VisiCalc” is a trademark of Personal Software, Inc. е Apple" is a trademark of Apple Computer, Inc. 
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we are certainly pleased with the interest, 
the Users Group is better able to deal with 
these requests than we are. Inquiries 
should be addressed to: 


Software Tools Users Group 
1259 El Camino Real, Box 242 
Menlo Park, CA 94025 


The 1600-member group issues newslet- 
ters, distributes a software catalog, pro- 
vides an information referral service, pro- 
duces a distribution tape, and holds bi- 
annual meetings. I am sure the Users 
Group would welcome the inclusion of 
microcomputer enthusiasts. 

And, to answer the question most asked 
by BYTE readers who contacted us: Yes, 
the software tools have been brought up 
on a CP/M system, This implementation 
includes all the tools distributed through 
the Users Group, plus many of the exten- 
sions specified in the CACM article de- 
scribing the VOS project (“A Virtual Op- 
erating System,” Dennis Hall, Deborah 
Scherrer, and Joe Sventek, Communica- 
tions of the ACM, September 1980, pp. 
495-502). For more complete CP/M infor- 
mation, BYTE readers should contact: 


Unicorn Systems 
30261 Palomares Rd. 
Castro Valley, CA 94546 


We welcome the enthusiasm and in- 
terest shown by BYTE and its readers and 
hope the above information will answer 
most of their questions. 


Deborah K. Scherrer 
Computer Scientist 

Lawrence Berkeley Laboratory 
University of California 
Berkeley, CA 94720 


“BYTE” Fights Mice 


The staff at the Poricy Park Nature 
Center was delighted with the article, 
“Bridging the 10-Percent Gap,” by Paul 
Brady (October 1981 BYTE, page 264) 
which described our computer system. 

On the day we received the magazine, 
we were given a black cat to help keep the 
mice from the bird seed we sell. We have 
appropriately named the cat “BYTE.” 


Patricia Contreras, Director 
Poricy Park Nature Center 
POB 36 

Middletown, NJ 07748 


Uitra-Low-Cost Protocol 


Ken Clements and Dave Daugherty's 
article, "Ultra-Low-Cost Network for Per- 
sonal Computers" (October 1981 BYTE, 
page 50), presents an excellent idea. Рег- 
sonal computing does need a low-rent 
Ethernet, especially for group applica- 
tions, such as schools. However, the pro- 
tocol described is both more complex and 
less reliable than necessary. А few minor 
changes would fix this. 

In the RECEIVER layer, if a message 
has a bad checksum, just throw it away— 
there's no need to tell the protocol layer 
because it doesn't do anything with bad 
messages. In the PROTOCOL layer, pick 
one protocol and stick to it. À good sim- 
ple one is as follows: 


l. Every message has a message number. 
This includes ACK (acknowledge) 
utility messages. 

2. Message numbers are either O or 1. 

3. The sender starts by sending a message 
with a number of 0. The original 
sender then awaits a corresponding ac- 
knowledgment from the original re- 
ceiver. Upon receiving ап "ACK 0" 
message (with a correct checksum) the 
original message is considered ac- 
knowledged and the sender can send 
the next message, with message num- 
ber 1. The sender expects an "ACK 1" 
reply to its number 1 message. This 
cycle repeats indefinitely. 

4. All the receiver has to do is send a 
matching ACK whenever a message 
addressed to it is received, i.e., ACK 0 
is sent in reply to a message number of 
0, and ACK 1 in reply to a message 
number of 1. However, the receiver 
throws away (after ACKing them) 
messages with the same number as the 
last good message received, because 
such messages are duplicates. 

5. When the sender fails to get a proper 
ACK in a reasonable time, the last 
message should be re-sent. After some 
number of unsuccessful attempts, the 
sender should give up and report the 
receiver down. 


This protocol provides a guarantee that 
messages are not lost or duplicated, unlike 
the ACK/ACK-ACK protocol, provided 
that a bad message doesn't get past the 
checksum error-detection mechanism. А 
longer checksum (say 16 bits) will reduce 
the odds of this substantially—from 1 in 
256 to 1 in 65,536. In a contention-type 
local network, there will be errors when 
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CALL TOLL FREE 1-800-321-3552 TO ORDER 
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R 


TRS-80 is a trademark of the 
Radio Shack Division of Tandy 
Corporation. DATALIFE is a 
trademark of VERBATIM. PLAIN 


JANE, PARAGON MAGNETICS, 


are trademarks of МТС. 
(91981 by Metatechnologies 
Corporation, Inc. 


PRICES IN EFFECT 
THRU 
February 28, 1982 
Prices, Specifications, 
and Offerings subject to 
change without notice. 
8202 


MOST ORDERS 
SHIPPED WITHIN 
ONE BUSINESS DAY 


Products damaged in 
transit will be exchanged. 


[^ T SANT 
| с ngie 474 Га i 
| 


WE ACCEPT 

e VISA 

e MASTER CHARGE 
e CHECKS 

« MONEY ORDERS 
e COD. 


e Add $3.00 for shipping 
& handling 
*$3.00 EXTRA for C.O.D. 


«Ohio residents add 64% 
sales tax. 


messages collide, so this is not а minor 
consideration. 

As a last point, it is very useful to pro- 
vide a high-level time-out interval, say of 
about 30 seconds, so that if nothing hap- 
pens during that length of time, every- 
thing gives up trying to communicate and 
goes back to the initial state. Otherwise, if 
for some reason things get stuck, it may 
be necessary to reset all the computers 
connected to the network to get them all 
back in synchronism on message num- 
bers. If all the systems in your classroom 
full of microcomputers need to be reset 
whenever any one gets fouled up, this 
trick is a big help. 

With these fixes, the Ultra-Low-Cost 
Network should fly. There are more 
elaborate schemes, but this is the simplest 
one that doesn't get intermittent errors. 


John Nagle 
340 Ventura, Apt. 11 
Palo Alto, CA 94306 


Software Considerations 


I would like to comment on "Bridging 
the 10-Percent Gap" by Paul Brady (Octo- 


ber 1981 BYTE, page 264). Mr. Brady 
points out that a wide range of reasonably 
priced hardware for small-business ` re- 
quirements is available. This is true and 
should encourage progressive small-busi- 
ness owners to move into the computer 
age. However, Mr. Brady demonstrated 
the classic “small-business mistake” in this 
statement: “We barely managed the funds 
required for the hardware. We simply 
cannot spend hundreds or thousands 
more on software.” 

Prospective computer owners need to 
realize that good software is a labor-inten- 
sive product and must be included in the 
budgeting for a computer system. Mr. 
Brady was lucky that his organization had 
people willing to donate their time to de- 
sign, code, test, and document customized 
software. Not all small businesses have 
this advantage. 

My advice to a small-business owner 
who needs a computer but lacks the time 
and inclination to become a computer ex- 
pert is to hire a local computer profes- 
sional or small firm to put together the 
best hardware and software combination 
for his application. I will be glad to mail 
free copies of my article, “Тһе Small-Busi- 
ness Owner's Guide to Hiring a Computer 


Easy 
Winchester 


Subsystem 
By 
AMT 


AMT has available a 5, 10, 15 and 20 megabyte Winchester Hard Disk 
subsystem that is vary EASY for any user to interface with his existing 


system. 


Subsystem includes: 


«Winchester Disk Drive[s] 


«Controller 

*Power Supply 

e Enclosure 

“ДІ Interface Cabling 

*CP/M* 2.2 Support and Diagnostic Programs 
on Floppy Disk 

*Host System Interface Card 

*Dedicated Telephone Number for Technical 
Assistance 


“Registered Trademark of Digital Research Corp. 
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System available for: 


•5-100 

*Heath/Zenith 2-89 

*TRS-80 Model 111 

eXerox 820 

“ІВМ Personal Computer System 


5-Megabyte System 


melts $2995.00 


Complete 
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Expert,” to anyone who sends me an ad- 
dress and 40¢ in stamps. 


Diane P. Kerkhoff 
Kerkhoff Computers 
6309 Ambassador Dr. 
Orlando, FL 32808 


Altos Gamesmen 


While Thomas Wadlow's "The Xerox 
Alto Computer" (see September 1981 
BYTE, page 58) was most interesting, I'm 
sorry he didn't mention that Xerox also 
donated four Altos to the Computer 
Science Department at the University of 
Rochester in 1974. In fact, two of the 
games pictured in the article were written 
by graduate students there. 

Trek is the work of Eugene Ball, who 
also wrote Death Star (in which you pilot 
your Alto down a trench in the Death Star 
and fire a torpedo at its only vulnerable 
spot to save the Federation). Pinball was 
written by Clint Parker. You can jiggle the 
"table" by holding down the space bar. 
Overly energetic application of the space 
bar results in a "tilt." Clint's version of 
Space Invaders remains one of the most 
зоршаг Alto games. It keeps track of the 
ор ten scores on the net. No still 
»hotograph can convey the fine graphic 
letails of these programs. 

Incidentally, the four original Altos at 
Jniversity of Rochester are named John, 
aul, George, and Ringo (my own sugges- 
ion was Groucho, Harpo, Chico, and 
Zeppo). 


Michel Denber 
Kerox 

300 Phillips Rd. 
Nebster, NY 14580 


Exploring Zork’s Origins 


While praising so highly the efforts to 
tight software piracy undertaken by the 
vendors of "Zork, The Great Under- 
ground Empire," Bob Liddil in his review 
(February 1981 BYTE, page 262) perhaps 
forgot to mention that the release of Zork 
seems to be an act of software piracy it- 
self. From the description given, I infer 
that Zork is just an implementation of the 
well-known PDP-11 game Dungeon, dis- 
tributed by Digital Equipment Corp.'s 
user group, DECUS. АП the situations, 
descriptions, treasures, reactions, etc. are 
nearly identical to those found in 
Dungeon: the white house with the sack 


Systems Group System 2800 
computers. They're making 
people stand up and take notice. 

But then Systems Group 
produets have always appealed 
to those who appreciate sensible 
value, high performance, un- 
matched reliability and prompt, 
courteous service. 

Through the years, Systems 
Group product. acceptance in 
Z80 CPU, disk controller, I/O 
and memory boards have been 
the result of some very pur- 
poseful and carefully thought 
out engineering. Not to mention 
striet industrial quality produe- 
tion standards. 

That same effort has made 
System Group's new family of 
expandable System 2800 com- 
puters what they are today. 


Fast, reliable and powerful. 

System 2800 computer sys- 
tems are designed for a single 
user with 64K of memory or for 
up to as many as six separate 
users with additional add-in 
memory. They can easily ex- 
pand as your organization's 
needs grow. 

You ean handle up to 8000 
eustomers and 24,000 inventory 
items in our lowest cost dual 
floppy model and much, much 
more in our 40M byte hard disk 
models. And you сап connect up 
to 12 terminals or printers and 
other add-on Systems Group 
floppy, tape and hard disk 
single or dual drive subsystems. 

Select CP/M! MP/M'or 
OASIS"operating systems to run 
all your word processing and 


accounting programs. No mat- 
ter what size organization you 
control, control- 
ling will be 
easier from 
now on. 
See the 
System 2800 
from Systems 
Group, they're 
what computers should have 
been in the first place. 


1 registered trademark of Digital Research 
tt registered trademark of Phase One Systems 


Dealer Inquiries Invited 


For dealers only, circle 344 
All other inquiries, circle 345 


А Division oí MEASUREMENT systems & controls 
incorporate 
1601 Orangewood Avenue 
0 range California 92668, (714) 633-4460 
TWX/TELEX 910 593 1350 SYSTEMGRP ORGE 


Be Permanently Impressed. 


The Expandable Computer Family 


from Systems Group. 


1981 


Today's Requirements 
Dual floppy single or multi-user system 


1983 


Tomorrow's Requirements 
10M byte hard disk and floppy drive, 
single or multi-user system 


1985 


Your Future Requirements 
40M byte hard disk and 20M byte tape 
back-up, single or multi-user system 


Letters 


of peppers on the kitchen table, the forest 
where players are reincarnated, the jewel- 
encrusted egg in a nest on a tree, and 
more. The colorful description of situa- 
tions has especially set Dungeon apart 
from preceding adventure games. Even 
the name Zork is taken from a situation in 
Dungeon. Yet in Zork's advertising you 
will not find a tiny nod to any of the 
numerous authors outside Personal Soft- 
ware Inc. who have done 99 percent of the 
work. 

Greetings from a fanatic BYTE reader. 


Hans Strasburger 

Dipl. Math. Dipl. Psych. 
Tal 58/IV 

D-8000 Munich 2 

West Germany 


Response to Hans Strasburger: 

A call to Personal Software Inc. re- 
vealed that Zork will no longer be 
distributed by that company. Zork isnow 
being sold by Infocom of Cambridge, 
Massachusetts. Joel Berez, president of In- 
focom, gave us a short history of Zork. 

According to Mr. Berez, Zork was ori- 
ginally developed around 1977 and run on 
a Digital Equipment Corporation PDP-10 
using a language called MDL. Sometime 
later a version was developed for the 
PDP-11 using FORTRAN, and this is the 
version being distributed by DECUS. This 
version was written by someone who had 
access to the original Zork source code. 
The microcomputer version formerly sold 
by Personal Software and now by In- 
focom was written by the authors of the 
original Zork: Marc Blank, Dave Lebling, 
Bruce Daniels, and Tim Anderson. The 
first micro-Zork, Zork I, was a subset of 
the original version. Zork Il includes more 
of the original Zork situations than Zork I 
plus some additional enhancements. A 
future Zork Ш will contain the remaining 
original Zork material plus even more 
enhancements. Thus, the combination of 
Zork I, Zork II, and Zork Ш would give 
the user all the original PDP-10 version 
plus many enhancements. For more infor- 
mation on Zork, see “Zork and the Future 
of Computerized Fantasy Simulations,” 
December 1980 BYTE, page 172. 


Old Clothes Issue 
New Clarion Call 


I enjoyed BYTE' reprint of Charles 
Anthony Richard Hoare's Turing lecture 
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of 1980. (See "The Emperors Old 
Clothes," in the September 1981 BYTE, 
page 414.) One of the points he made 
about the programming language Ada de- 
serves some extension. He said, ". . .do 
not allow this language in its present state 
to be used in applications where reliability 
is critical. ... The next rocket to go 
astray as a result of a programming-lan- 
guage error may not be an exploratory 
space rocket on a harmless trip to Venus. 
It may be a nuclear warhead exploding 
over one of our cities." 

Some BYTE readers may not know that 
a hardware error nearly caused us to 
launch a nuclear attack against the Soviet 
Union on June 6, 1980. The North Ameri- 
can Air Defense Command (NORAD) 
command center in Colorado Springs de- 
tected an illusory Soviet nuclear attack on 
us, and our bombers were taxiing to take 
off, our nuclear-missile submarines 
alerted, and our land-missile launch keys 
inserted into their sockets, ready to go in 
retaliation. The error was detected with 
little time to spare. It was traced to a $0.46 
integrated circuit. This was not an iso- 
lated incident. A similar alert was signaled 
only three days earlier. (See The Pro- 
gressive magazine, August 1980, pages 
29-30.) 

As we automate more and more of the 
decisions involved in launching our 
arsenal of 10,000 strategic nuclear wea- 
pons, most of which are far more power- 
ful than the bombs used in Hiroshima and 
Nagasaki in 1945, we leave ourselves 
more and more vulnerable to computer 
errors. Professor Ноаге5 warning comes 
at a critical time. 

To prevent accidental nuclear war, "de- 
bugging” our software and hardware 
plays a part. But, most important, we as 
computer professionals and human beings 
must speak out in favor of nuclear-wea- 
pons limitations. Specifically, we can en- 
dorse the “Call to Halt the Nuclear Arms 
Race,” a statement that says that “the U.S. 
and the U.S.S.R. should adopt a mutual 


freeze on the testing, production, and de- | 


ployment of nuclear weapons and of mis- 
siles and new aircraft designed primarily 
to deliver nuclear weapons. This is an es- 
sential, verifiable first step toward lessen- 
ing the risk of nuclear war and reducing 
the nuclear arsenals." The "Call" is avail- 
able in bulk for $0.05 per copy, plus post- 
age, from: 


American Friends Service Committee 
1501 Cherry St. 
Philadelphia, PA 19102 


Single copies and more information can 
be obtained from: 


Nuclear-Weapon Freeze 
251 Harvard St. 
Brookline, MA 02146 


Many other organizations around the 
country are also working to support a 
weapons freeze. Would you believe, 
High-Technology Professionals for Peace, 
in Cambridge, Massachusetts? (See Corn- 
puter magazine, September 1981, page 
95.) 

I hope that we can see the day when 
Professor Hoare's caution will be unneces- 
sary. 


Steven Pacenka 
812 Hanshaw Rd. 
Ithaca, NY 14850 B 


A Note on 
Our Database Issue 


BYTE readers have shown a great 
deal of interest in the articles on data- 
base management systems, the theme 
of the November 1981 BYTE—parti- 
cularly the article "A Survey of Data- 
Base Management Systems for Micro- 
computers" by Kathryn S. Barley and 
James R. Driscoll. While we are 
pleased that our readers liked the ar- 
ticles in that issue, we are concerned 
about some of the questions we have 
been asked, such as "What's wrong 
with this database? It wasn't listed in 
your November issue.” 

Readers must keep in mind that we 
are not the definitive source for micro- 
computer information; we cannot re- 


view every product on the market. We 
operate in a world of time constraints 
and deadlines. We present as many re- 
views of as many products as time and 
personnel resources allow. Barley and 
Driscoll noted that their survey of 18 
databases was not comprehensive and 


that "a potential buyer . . . can deter- 
mine which database features he or she 
considers most important and then 
seek a system that offers those fea- 
tures." 

Database management is one of the 
fastest-growing fields in the microcom- 
puter industry. We will try to keep you 
informed about as many products as 
we can. Please remember that the 
absence of a product review in BYTE 
does not imply that we have a negative 
opinion of it. Look for additional data- 
base reviews in future issues of BYTE. 


The considerable 
benefits of a per- 
sonal computer like 
the Osborne 1% are 
often intangible, 
often exciting, and 
always expanding. 

The value of the 
Osborne 1 is clear 
and simple: 
$1795. Complete. 


$1795 includes this 


hardware: 


Z80A™ CPU with 64K RAM O 
Dual floppy disk drives with 100K 
bytes storage each 15” CRT О 
Business keyboard with numeric 
keypad and cursor keys O 
RS-232C Interface [ 

IEEE 488 Interface Ll 
Weather-resistant, portable 
housing LJ Operates on European 
and American voltages O 


=SSBORNE 


$1795 includes this 
software: 


O CP/M® Operating System 
[] WORDSTAR® word 
processing with MAILMERGE 
[] SUPERCALC™ electronic 
spreadsheet 

Г] CBASIC® 

[] MBASIC9 


C all (415) 887-8080 for the name of your nearest authorized 
SBORNE 1 computer retailer. 
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Trademarks: 280A; Zilog Corporation 
SUPERCALC: Sorcim Corparatian 

Registered Trademarks: 

OSBORNE 1: Osborne Computer Corporation 
CP/M: Digital Research МВАСС: Місгавой 
CBASIC: Compiler Systems, Inc. 

WORDSTAR, MAILMERGE: Micro Pra International 
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somware... wıınıuıs Of technical support 


CALICO HE m 
SYSTEMS. (500) 8542003. ext. 15 


Specify format. 
Most disk formats avallabla. 


` CP/M9  — 


= 
LANGUAGES av 


DATA BASE MANAGEMENT 
Basic Microsoft p2oys- dBASEII Ashton-Tate — $599/40 
Basic Compiler Microsoft $329/- Series 20-1 Condor $249/50 
C-Basic Dig. Research $110/20 Series 20-2 Condor $509/50 
| C880 Dig. Research $437/37 Data Star MicroPro $245/60 
COBOL 80 Microsoft $574/- FMS-80 Systems Plus $698/55 
C Compiler Supersoft $169/- 
Forth Supersoft  $169/45 ACCOUNTING 
Fortran Supersoft $209/30 Tes 
Fortran 80 Microsoft $375/- G/L or A/P 
Қ : 2. НЕ or А/В or Payroll $75/25 
Pascal Z Ith. Intersys. — 9349/30 All four 5250/99 
RATFOR Supersoft $85/- 
Fortran + RATFOR $289/35 SYSTEMS PLUS 
S-Basic Micro AP $269/25 G/L 3439/67 
Tiny Pascal Supersoft $79/25 AIP $375 
AIR $375 
ASSEMBLERS/UTILITIES Payroll $375 
ACT | Sorcim $109/25 Inventory $375 
Despool Dig. Research $50/- Sales Order $375 
Diagnostic Il ^ Supersoft 584/20 Point of Sale $375 
Macro 80 Microsoft $162/- Purch. Order $375 
MAC Dig. Research $85/15 
P/L 1-80 Dig. Research $469/40 PEACHTREE-SERIES 5 
SID Dig. Research $70/15 ӨЛ %437/40 
2510 Dig. Research 90/15 AIP $437/40 
AIR $437/40 
WORO/TEXT PROCESSING Payroll $319/40 
Edit80 Microsoft $90/- Inventory $437/40 
Magic Wand Peachtree $289/45 Sales Invoice $437/40 
Mail Merge MicroPro $108/25 
Spellguard ISA $225/25 
. | CP/M® 
t MicroP 175/40 | 
Зи Dig. Research i no | TRS-809/Mod.l(P&T) 8169/- 
Textwriterlll Organic Softwr $110/- | 299 5140/- 
Word Star MicroPro 318/60 | 490 5140/- 
Word Star + Mail Merge $415/85 CALICO 
ANALYSIS/MODELING SYSTEMS Fel 
Calc Star MicroPro 8229/45 | (213) 641-5456 '82 
Milestone Organic Softwr $269/- 
vnam Sos. | TO ORDER, CAL TOLL FREE 
Supercalc Sorcim 5259/50 A , ЕХ 
Worksheet Soho Group $1857- [800] 522-1500, ext. 75 in Calif. | 
LUS. PEACHTREE 
Datadex $258 WL $21¢ 
Easy Writer (40 col) $88 AIR $21¢ 
EN Mailer (40 col) m AIP $21 
or " 
Pro. Easy Mailer $149 S x 
Pro. Easy Writer $225 MU. e» 
MICROPRO 
Mail Merge $97 
Super Sort | $159 
Word Star ‚ 5260 PERSONAL SOFTWARE 
Word Star + Mail Merger $349 Desktop Plan II $156 
VisiCalc $156 
ALDS. MICROSOFT $105 VisiDex $156 
Basic Compiler $320 VisiFile 519 
Fortran-80 $175 VisiPlot $148 
RAM Card $149 VisiTerm $14¢ 
Soft Card $295 VisiTrend/VisiPlot $226 
MASTER CHARGE/VISA 
CALICO 8921 Sepulveda Blvd., Suite 202 
SYSTEMS S Los Angeles, CA 90045 
(213) 641-5456 


Add $2.50/item for shipping, handling. Overseas add $10. California residents add 6% sales 
tax. Allow time for checks to clear. Prices subject to change without notice. All items subject 
to availability. Registered trademark. 


(800) 522-1500, ext 75 in Calif. 
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Software Review 


The Flexibility of 
VisiPlot 


Robert E. Ramsdell 
POB 59 
Rockport, MA 01966 


One of the most important communication functions 
your microcomputer can perform is to create, display, 
and print charts and graphs. For several months I have 
been using the methods described here to develop presen- 
tations for my clients. The graphics format dramatically 
increases my ability to communicate complex financial 
information and analyses to the client. In addition, charts 
and graphs tend to hold an audience's interest during a 
presentation. 

Some of the many uses for this type of graphic com- 
munication include stock-market charting, budget 
analyses, and forecast and projection display. You can do 
all of this with VisiPlot, the latest and most powerful 
plotting and graph-generating program available for 
Apple computers. 


About the Program 

VisiPlot is a series of programs that allow entry and 
editing of data, design of a graphic screen presentation, 
and printing of the screen's contents to a graphics printer. 
All features are menu selected using the arrow keys, 
space bar, and return key. The data program allows full 
entry and editing of the information to be graphed, with 
as many as 645 points in 16 series. In addition, data can 
be automatically transferred to the program from a Data 
Interchange Format file created by another program, 
such as VisiCalc ог DB Master. А comprehensive storage 
management program allows extensive file manipulation. 
Completed graphs (which I refer to as slides) can be saved 
to the disk and/or printed on any graphics printer. 

The plotting program is extremely comprehensive and 
permits line, bar, half-bar, area, pie, high-low, and scat- 
ter graphs. Display-value ranges for the two axes are 
automatically determined by the program, but these de- 
fault values can be overridden. After the basic graph is on 
the screen, VisiPlot's flexibility becomes evident. 

A vast number of titling, formatting, and color options 
are available. The five fixed-title options have a choice of 


About the Author 

Robert E. Ramsdell, CPA, is a microcomputer consultant who lives 
and works in Rockport, Massachusetts. His company, Pansophics Ltd., 
publishes business- and financial-modeling applications software for use 
with VisiCalc and SuperCalc programs. 
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| CRTFoRM ites a олду bug free Inter- 
face between end users and the applications 
! programmer. | 


CRTFoRM makes sure that end users enter informa- 
tion correctly, and gives eiror messages (in plain En- 
glish) if they don't. If guarantees that programmers 
will receive correct information without having to 
write hundreds of lines of error checking code. 


CRTFORM allows you to modify program input specif- 
ications without requiring expensive and time con- 
suming changes in applications code. It even gen- 
erates a source code skeleton (Pascal, BASIC, 
COBOL, FORTRAN, PL/I, and Ada) to interface the 


programmers' application code to the CRTFORM run- 
time module. 
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CRTForm. i із а programmer productivity tool that saves | time. 


The CRTFORM package consists of: 

• Aforms manager that manipulates random access 
files of input specification forms; 

е An editor that creates and modifies the specif- 
ications forms. 

e A print utility that produces hard copy of forms and 
their specifications. 

e A code generator that writes source code skele- 
tons for ease of program interfacing. 

e A terminal-independent runtime module in the 
machine language of your host processor. 


CRTFORM is available under the CP/M, UCSD, and 
Apple Pascal operating systems. Please call or write 
for further information on OEM licensing arrange- 
ments, or for the name of your nearest CRTFORM 
dealer. 


PROGRAMS THAT WHITE PROGRAMS 


S TATCOM 


CORPORATION 


5766 BALCONES SUITE 202 
AUSTIN, TEXAS 78734 
PHONE 512/451-0221 


CRTFORM and Statcom are trademarks of Statcom Corporatio? — Registered trademark as follows: CPM-Digital Research: UCSD-U.C. San Diego: Apple-Apple Inc. 


normal or boldface type, though the movable-title option 
is by far the most powerful. A title can be created, 
moved, and placed anywhere on the screen in normal or 
reverse (black-on-white) print. This feature allows you to 
label individual points on the graph. 

Among the formatting options is the ability to simulta- 
neously compare two graphs (except the pie graph) on the 
screen, either side-by-side or one over the other. Bars in 
the bar graph appear as solid, shaded, or in outline. One 
graph can be overlaid on another, and horizontal and 
vertical grids facilitate reading the graph. 

The user is offered a choice of black, white, violet, 
blue, orange, and green for use as background or in the 
bars, areas, and pie segments of the graphs. Printer 
drivers for most graphics printers are included on the disk 
and operate automatically from within the program. 


Specific Examples 

І have prepared several examples of graphs. Figure 1 
shows the dramatic effect on profitability and customer 
returns resulting from an improved inspection program; 
figure 2 shows the distribution of a company’s sales 
dollar; figure 3 compares sales and net operating income 
for a 10-year period; figure 4 compares the average in- 
ventory with the cost of sales for a company during seven 
years; figure 5 shows the performance of “My Mutual 
Fund” in comparison with the NYSE Index; figure 6 is a 
scatter graph of some mathematical functions. 
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In each example, you can see that the information is 
much more interesting and understandable when 
presented graphically. On a color monitor, the impact is 
even more dramatic. 


Documentation 

The documentation for VisiPlot is thorough, inclusive, 
and contains tutorial and reference sections. Because of 
the many possible uses, the program takes several hours 
to learn, but the tutorial is easy to follow and the user in- 
terface is very well designed. The disk contains sample 
data files that the user can examine, edit, and graph. 

The reference section contains examples and full ex- 
planations of every command. A pocket reference card 
with less detailed information is also included. 


Program Constraints 

Because of the program's sophistication and the many 
options it offers, much work is required at the keyboard 
to create a slide. Another major constraint is that the pro- 
gram cannot reload and adapt a slide already created and 
stored. It takes about 15 minutes to create a slide, and 
you must start from scratch each time you want to make 
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VisiPlot 
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High-resolution color-graphing and plotting program for data-series 
display 


Author 
Mitch Kapor for Micro Finance Systems Inc. 
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Personal Software Inc. 
1330 Bordeaux Dr. 
Sunnyvale, CA 94086 
(408) 745-7841 


Price 
$199.50 


Format 
54-inch floppy disk 


Language 
Applesoft Basic and 6502 machine language 


Computers 
Apple Il Plus and Apple ill computers, minimum 48 К bytes of 
programmable memory 


Documentatlon 
Loose-leaf binder with 140-page tutorial and reference manual; 
reference card 


Enhancements 
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analyses (VisiTrend/VisiPlot} 
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magine being able to use your 
mputer seeonds after beginning an 
extensive printout. 

Visualize your printout with page 
breaks, page numbering and titles, 
margins of your choice, indented 
carryover lines, on any size paper! 

Appreciate the time and money you 
will save by not waiting on your 
printer. 

SooperSpooler, a buffered printer 
interface, maintains control over your 
printer while you go on using your 
computer for more productive 
activities. Eliminate waiting while 

. your printer pecks through a long 
document. SooperSpooler accepts 
information from your computer at up 
to 2500 characters per second and 
feeds it to your printer as fast as it can 
handle it — without using any of your 
computers memory or time! As soon 
as SooperSpooler has stored your 
document in its buffer, control of your 
computer is returned to you. 
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а change. Because it is impossible to print а slide later in 
the program, any printing must be done before you begin 
to create another slide. 

The disk cannot be copied or backed up, but a backup 
copy of the disk can be obtained from the distributor for 
an additional $35. 


Conclusions 
VisiPlot is a well-designed software package that will 
prove useful to all those who want to use screen or 


ABC CORPORATION 


J F P AM J JA S O N O 
1980 
RETURNS US PROFITABILITY 


Figure 1: А line and area graph created using VisiPlot. 
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printed graphics in their communications processes. The 
user interface is well planned, with all options selected 
from menus, and the data-entry and editing procedures 
are well conceived and implemented. 

The ability to interchange data with other programs 
makes VisiPlot an integral part of any business systems 
package, while the combination of VisiPlot and a time- 
series analysis program (VisiTrend) is the most powerful 
forecasting and analysis software presently available. ш 
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Figure 4: This chart combines bar and half-bar representations. 
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Figure 5: Ап area graph that plots investment activity over 
time. (The graph is real—the profits are imaginary.) 
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Figure 6: A scatter graph of some mathematical functions. 
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Ciarcia's Circuit Cellar 


Build a Computerized 
Weather Station 


One of the few redeeming features 
of the weather here in New England is 
the abundance of wind. It may 
change directions five times a day, 
but there always seems to be a breeze. 

For some time I have been thinking 
of installing a windmill at my house 
to provide supplemental electrical 
power. Maps and charts of my locale 
suggest that it might be feasible, but 
considering the complexities of the in- 
teractions of climate and terrain in 


Steve Ciarcia 
POB 582 
Glastonbury, CT 06033 


Connecticut, I thought it might be 
worthwhile to gather more on-site 
weather data before pouring con- 
crete. 

The practical problem of collecting 
the data inspired this article. I started 
out by adapting a commercially avail- 
able anemometer (wind-speed gauge) 
and wind vane for computer attach- 
ment. To simplify getting the data to 
the computer inside the house, I de- 
cided to convert the parallel output 


Photo 1: Wind-velocity measurements are taken by a cup anemometer and wind 
vane mounted high above any obstruction to air flow on a section of television- 
antenna mast. 
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from the rooftop transmitter/sensor 
unit into serial format. Instead of 
stringing 200 feet of 12-lead cable 
from the rooftop unit to the com- 
puter, I could run a single two- 
conductor twisted-pair cable. 

After this unpretentious start, I got 
a little carried away thinking how 1 
could do away with even this one 
cable. But first let me describe the sys- 
tem as I initially built it, starting with 
the wind sensors. 


Weather Instrumentation 

Devices capable of sensing and 
measuring wind speed and direction 
can be built from several different 
basic designs, but probably the most 
cost-effective wind-speed and direc- 
tion sensors are the familiar cup 
anemometer and wind vane, shown 
in photo 1. The cup anemometer.cap- 
tures the moving air in cup-shaped air 
scoops that are attached via spokes to 
a shaft. The assembly spins at a rate 
proportional to the wind's velocity. 

A wind vane looks and works like 
an arrow with a big tail. As the wind 
blows, the tail fin acts like a sail, 
causing the vane to align itself with 
the direction of the wind. 

I briefly considered trying to design 
a homebrew cup anemometer and 
wind vane, but several factors argued 
against this. 

In my application, survivability 
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and accuracy аге important. To 
determine the economic feasibility of 
a windmill, measurements must be 
taken, for several months, from a 
location exposed to the full fury of 
the weather. An anemometer con- 
structed from paper cups and a small 
permanent-magnet motor/generator 
would have been a kluge at best. It 
might have been capable of measur- 
ing wind speed for a little while, but it 
would not have survived exposure to 
the elements for very long. Also, 1 
needed to have reliable accuracy to 
determine the potential power output 
of a windmill, which is a function of 
wind speed. 

It is not easy to construct a reliable 
cup anemometer and wind vane. For 
weather instruments to work, they 
must survive the weather they are to 
monitor. 

I prefer to concentrate on the appli- 
cations of electronic technology 
rather than on techniques of fabrica- 
tion or artistic excellence. Instead of 
attempting homebrew sensor designs, 
I decided to use the wind sensors from 
a commercially available weather- 
monitor kit, the Heathkit ID-1890 
Digital Wind Computer, sold by the 
Heath Company, Benton Harbor, 
Michigan. This is a microprocessor- 
based unit that displays wind velocity 
and the date and time of peak gusts. 
The unassembled parts of the anemo- 
meter are shown in photo 2. 

If you wish to duplicate my pro- 
ject, you can order the complete kit 
from Heath and use the appropriate 
parts. It is unlikely that the required 
parts will be available separately. (At 
the time of this writing, the ID-1890 
Digital Wind Computer kit is on sale 
at $164.95, reduced from the regular 
price of $194.95.) 

The required parts from the 
ID-1890 kit are listed in the text box 
on page 48. The ones unique to the kit 
are marked with an asterisk, while 
the rest are fairly common hardware 
or electronic parts. 

The same wind vane and anemo- 
meter are used in the more complex 
ID-4001 Digital Weather Computer 
kit, which displays wind velocity, 
temperatures, barometric pressure, 
and the current date and time and 


stores weather data for future recall. 
The ID-4001 sells for $399.95. (In 
addition, the ID-4001 contains an 
output port designed to feed data into 
a Heath H-8 computer system for log- 


ging of weather conditions; it is likely 
that other computers could be con- 
nected through this interface as well.) 

If you want to build an anemo- 
meter, you might try a different 


Photo 2: The anemometer and wind vane were constructed from parts used in 
the Heathkit 10-1890 Digital Wind Computer, shown here. 


Photo 3: 


The partially assembled data encoder. The optical encoder disc is 


mounted on a shaft between the phototransistors and the LEDs. The opaque areas 
of the disc block the light path between appropriate phototransistor/LED pairs, 
producing a unique Gray-coded output value. 
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measuring technique, such as the 
sonic anemometer described in BYTE 
several years ago Бу Neil Dvorak (see 
reference 5, listed on page 68). His 
design used four ultrasonic trans- 
ducers to measure wind speed, direc- 
tion, and the temperature of the air. 
But due to the tight tolerances of the 
analog circuitry involved, I recom- 
mend the cup-anemometer approach. 


Adapting the Wind Sensors 

The output from the Heathkit cup 
anemometer and wind vane consists 
of encoded electrical impulses, which 
must be specially interpreted by the 


PHOTO 
TRANSISTORS 
15) 


computer to derive information 
about wind conditions, Each of these 
wind-sensor units is not much more 
than а weatherproof mechanical 
housing for pairs of phototransistors 
and LEDs (light-emitting diodes) sep- 
arated by an optical encoding disc. 
As shown in figure 1, the anemo- 
meter and wind vane each have six 
basic components: the air-catching 
apparatus (the wind cup or vane), the 
top housing, two printed-circuit (PC) 
boards, the plastic optical encoder 
disc, and the bottom housing. The 
wind cup (or vane) and encoder disc 
are connected by a shaft supported by 


COMPONENT SIDE 


TOP HOUSING 


BALL BEARING 


Figure 1: Exploded mechanical diagram of the inverted Heathkit anemometer unit, 
showing the five LED and phototransistor positions on the two PC boards. The wind 
vane uses four LED/phototransistor sets, while the anemometer actually uses only one 


set. 
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ball bearings. As the cup and shaft 
turn, the shaft rotates the encoder 
disc between the phototransistors, 
which are mounted on the top PC 
board, and the infrared LEDs, which 
are mounted on the bottom PC 
board. 

As the encoder disc turns, the 
opaque portions of its surface inter- 
rupt the light path between the LEDs 
and the phototransistors. А schemat- 
ic diagram of the configuration is 
shown in figure 2. 

There are five separate concentric 
bands on the encoder disc, as shown 
in figure 3. An identical disc is used in 
both the wind vane and the anemo- 
meter, but the two units use different 
portions. In the anemometer, the out- 
side ring of the disc is positioned be- 
tween a single LED/phototransistor 
pair. For each revolution of the cup 
shaft, 32 electrical pulses are gene- 
rated as the 32 opaque disc areas pass 
the LED. The wind speed can be mea- 
sured by simply determining the fre- 
quency of these pulses. 

The wind vane uses four LED/ 
phototransistor pairs to read the four 
inner tracks of the encoder disc. 
These four outputs form a 4-bit Gray- 
code value (interpreted in table 1), 
which defines the angular position to 
a resolution of 1 partin 16. Gray code 
is a modified binary code in which se- 
quential numbers are represented by 
expressions that differ in only one bit 
position. This technique is preferable 
in slowly revolving encoders because 
"bit chatter" (oscillation between a 0 
and 1 logic level at the point of transi- 
tion) is less conspicuous than in sim- 
ple binary or binary-coded-decimal 
(BCD) encoders. In such encoders, all 
four bits can change in certain posi- 
tions (from 0111 t9 1000, for exam- 
ple) with only a small change in 
angular position. Bit chatter can lead 
to ambiguous indications of direc- 
tion. 

A fairly simple circuit (shown in 
figure 4 on page 43) provides a 20-mA 
(milliamp) current to the LEDs and 
conditions the output from the photo- 
transistors. The outputs of the 
741,504 inverter are TTL- (transistor- 
transistor logic) compatible and can 
be connected to any computer's pa- 


rallel input port should you care to 
use the wind sensors as they are pre- 
sently configured. Four LEDs con- 
nected to the vane output light up to 
aid calibration. 


Calibrating the Wind Vane 

Calibration of the vane for installa- 
tion is simple and requires only a 
compass. Observe the state of the in- 
dicator LEDs with power applied to 
the vane. Rotate the housing and the 
vane until the indicators show all 
zeros. This setting of the vane should 
be oriented toward true north when 
the vane is installed. Be sure that the 
vane housing is secured so it won't 
rotate. 

(In Connecticut there is a 14-degree 
difference between magnetic and true 
north, and the vane must be oriented 
14 degrees from magnetic north to 
compensate. This sort of adjustment 
must be made in most of North 
America.) 


Calibrating the Anemometer 

Calibrating the anemometer is 
another story. The instructions that 
come with the kit make no mention of 
how many pulses are produced per 
second as a function of wind speed. 
The conversion of pulses to conven- 
tional units of speed (miles per hour 
[mph], kilometers per hour [kph], or 
knots) is handled by a microprocessor 
in the Digital Wind Computer, and 
this information is unnecessary for 
most users. 

For me, however, it was essential. 
The only way to determine it was by 
empirically measuring the pulse rate 
in a known wind velocity. This can 
be accomplished by moving air across 
the anemometer, as in a wind tunnel, 
or moving the anemometer itself in 
still air. The indications should be the 
same. 

As you can see in photo 6 on page 
46, I moved the anemometer in still 
air by hanging the anemometer out 
the side window of my car while driv- 
ing down a side street near my house 
(I got some strange looks). As I 
drove, І measured the output fre- 
quency of the encoding mechanism. 

Because it was inconvenient to use 
my frequency counter in the car while 
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Schematic diagram of the simple position-encoding circuitry inside the 


Heathkit wind-sensor units. The TIL32 LEDs апа the TIL89 phototransistors operate in 


the infrared region. i 


driving, I used a battery-operated 
audio-cassette tape recorder. Con- 
necting it using the circuit of figure 5, 
which is a portable version of the 
conditioning circuit previously dis- 
cussed, I simply recorded the tone 
produced as the cups spun. The fre- 
quency rose and fell as the relative 
wind velocity increased and de- 
creased. After returning home, I 
played back the recording into the 
frequency counter. 

I tried various speeds between 15 
and 60 mph, and the results were fair- 
ly consistent. (I was unable to drive 
slower than 15 mph without creating 
a traffic jam.) 

The results of my calibration runs 
are shown in figure 6 on page 46. The 
output of this anemometer appears to 
be 11.6 pulses per second per mile per 
hour. A frequency of 600 Hz (hertz) 
corresponds to 50 mph. The curve is 
quite linear between 20 and 60 mph, 
but I suspect that readings below 10 
mph might exhibit nonlinearities. 


Decoding the reading of the 
anemometer with a computer can be 
accomplished most easily in software. 
The anemometer’s pulse output can 
be measured by a machine-language 
subroutine that simulates a frequency 


Figure 3: The optical encoding disc uses а 
Gray code to eliminate ambiguity in 
angular position of the wind vane, while 
in the anemometer only the outermost 
ring is used as a sort of tachometer. 
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counter; the algorithm for this will 
appear later in this article. The result 
is simply divided by 12 (close enough) 
to convert to miles per hour. 


Adding a Digital Thermometer 

With my scheme for measuring 
wind velocity well under way, І de- 
cided that I could easily upgrade the 
system to keep track of other weather 
conditions as well. While wind pa- 
rameters were essential to my feasibil- 
ity study, monitoring temperature 
provided an extra dimension to the 
data-gathering effort. 

Most temperature indicators are 
analog in nature and require an A/D 
(analog-to-digital) converter to be 
read by a computer. This is not only 
an added complication, but it con- 
sumes more parallel-port resources to 
accommodate the A/D converter. A 
conversion resolution of 0.4 percent 
in parallel conversion requires 8 bits 
and generally occupies an entire 8-bit 
input port. Similarly, 0.002-percent 
converters use 16 bits. 

Fortunately, parallel conversion is 
not a necessity in this application and 
others like it, which require modest 
accuracy but where input lines are at 
a premium. Here an analog-input-to- 
digital-frequency converter is more 


Photo 4: 
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applicable. In my weather-monitor- 
ing system, I already had a digital fre- 
quency input from the anemometer. 
It was advantageous, therefore, to 
treat the temperature as a second fre- 
quency input and use the same soft- 
ware to measure it. 

Figure 7 on page 48 is the schematic 
diagram of а temperature-to-fre- 
quency converter suitable for this ap- 
plication. ІСІ is an LM134 analog 
current source/temperature sensor 
with an operating range of —55 to 


To add excitement to 

the project, | decided 

to make my weather 
station talk. 


+125°C (degrees Celsius). (You 
could substitute an LM334 to func- 
tion within a temperature range of 0 
to +70°C.) With a 230-ohm value set 
on the calibrating potentiometer (the 
R.. value), the voltage from it will in- 
crease 10 millivolts per degree Celsius 
(mV/ °C) from some nominal output. 
Through IC2, the rate is amplified to 
100 mV/°C and the offset adjusted to 
a convenient value. [C3 is a type-2207 
voltage-controlled oscillator that acts 


Completed Heathkit anemometer assembly. 


as a voltage-to-frequency converter. 
As configured, а 0- to 10-V input will 
result іп а 0- to 10-kHz output. This 
output frequency is then measured by 
the computer. 

Calibration is best established by 
immersing the temperature sensor 
(ІСІ) in ice water at O?C and then in a 
liquid at a known elevated tempera- 
ture. The calibration curve will be 
linear, but its slope is dependent on 
the particular components used to 
build the sensor. It’s probably best to 
have a frequency of 2 kHz represent 
20°C and 5 kHz represent 50°C. Con- 
version from Celsius to the Fahren- 
heit scale should be done by the host 
computer. 


Serial Link to the Roof 

Most wind sensors are located re- 
motely from the recording devices. In 
the Heathkit units, a 150-foot 8-con- 
ductor cable is available for this con- 
nection. I don't like stringing any 
more wire than I have to, and I prefer 
to communicate digested rather than 
raw data. 

The easiest way to condition the 
weather-sensor outputs and reduce 
the wiring is to attach a computer dir- 
ectly to the wind and temperature 
sensors. Any computer could be 


ІШІ ІК 


ІШІ 


Photo 5: Prototype of the wind- 
sensor signal-conditioning circuit 
board, which combines the input- 
conditioning and calibrating-display 
circuitry of figure 4 with the digital- 
thermometer circuitry of figure 7. The 
two 4-pin connectors on the right side 
connect to the wind vane, and the con- 
nector on the left goes to the 
anemometer. 
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used, of course, but I decided that this 
was a natural application for the 
Z8-BASIC Microcomputer (which 1 
described in the July and August 1981 
issues of BYTE) used as a device con- 
troller and data concentrator, 
because it contains the necessary I/O 
(input/output) ports and can be pro- 
grammed directly in BASIC. 

I connected the Z8-BASIC Micro- 
computer/controller to the sensor 
units, ran my twisted-pair cable, and 
set up the computer/controller to use 
its RS-232C serial port to transmit the 
results to another computer inside the 
house for recording or for display on 
a video terminal. 

A message sent down the serial link 
for recording need only consist of a 
header and the reduced data. A pro- 
gram running on the display com- 
puter could format the data as a com- 
pass diagram on the screen, or the 
Z8-BASIC Microcomputer could per- 
form the formatting, given a more so- 
phisticated program. In either case, 
the Z8-BASIC Microcomputer/con- 
troller board has the latent capability 
to reduce, record, and format the 
wind and temperature data as de- 
sired. 


A Synthesized Weatherman 

Having come so far in devising a 
versatile weather-monitoring system, 
how could I stop without giving it the 
ultimate in capability? Using serial 
communication for recording data 
was satisfactory, but dull. To add 
futuristic excitement to the project, I 
decided to make my weather station 
talk. 

Exploiting as-yet-unused system 
resources, I connected a parallel-port 
Sweet Talker voice synthesizer (the 
subject of my September 1981 article) 
to port 2 on the computer/controller. 
I stored a simple phonetic vocabulary 
consisting of words like “wind,” 
"velocity," and "temperature" in а 
table in the Z8-BASIC Microcomput- 
er's memory and wrote a program to 
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Figure 4: Schematic diagram of the signal conditioner that accepts output from the 
phototransistors in the wind sensors and sends it to the controlling computer system. 
LED6 through LEDIO are required only for calibration of the vane. 
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Figure 5: А simple circuit that allowed те to calibrate the anemometer from ту 
moving car by holding it out the window. The anemometer's output was fed through 
this circuit into a small, battery-operated cassette tape recorder, and the tape was later 
played back into a frequency counter. 
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THE ONLY МАМЕ 


YOU NEED 


TO KNOW FOR KEYED 
FILE ACCESSING IS 


MICRO B+™ 


Since 1979, MICRO B+ 
has delivered: 


e PERFORMANCE: search an in- | 


dex of over 10,000 key values in 
less than one second on a floppy. 
ө CONVENIENCE: no need to re- 
organize index files. 


e SUPPORT: our bug-free code is | 


backed by the best programmer 
support in the industry; just call 
us to see. 


e INNOVATION: the 1st and most 
complete implementation of B- 
Tree index structures for micros. 


e DOCUMENTATION that you 
can read. 


AND NOW 


FairCom has added 


e MULTI-USER support under 
MP/M for MICRO B+. 


IF YOU PROGRAM IN: 


MICROSOFT's BASIC, COBOL, 
or FORTRAN 
DIGITAL's PL/I-80 
CBASIC-2 
PASCAL/MT+ 


WE'VE GOT WHAT 
YOU NEED 


for $260. Manual alone $20. Ship- 
ping $4 North America, $8 else- 
where. 


LANGUAGE C VERSION 
OF OUR B-TREE ALGORITHM 
IS AVAILABLE FOR $2600. 


FAIRCOM 


e 1981 Faircom 


2606 Johnson Drive 
Columbia, MO 65201 
(314) 445-3304 


WE ACCEPT VISA & 
MASTERCHARGE 
MP/M & PL/I-80 are trademarks of Digital 
Research. CBASIC is a trademark of Compiler 
Systems, Inc. PASCAL /MT+ isa trademark of 
MT Micro Systems. 


44 February 1982 © BYTE Publications Inc 


read the sensors and send appropriate 
word phonemes out the port to the 
Sweet Talker. (A list of appropriate 
words is contained in table 2.) Con- 
tinuing along this line of thought to 
its logical conclusion, I connected the 
audio output of the Sweet Talker to 
the input of a low-power radio trans- 
mitter. 

In the final configuration, the com- 
puter/controller board digests the 
weather-instrument data, the Sweet 
Talker converts it to English, and the 
transmitter transmits it to my radio. 


For up-to-the-minute weather data, I 
merely tune my radio to 98 MHz and 
listen to my own synthesized 
weatherman announcing, “Wind 
heading: north northwest at twenty 
miles per hour.” 


System Configuration 

Figure 8 on page 54 shows an out- 
line of the connections in the com- 
pleted system between the wind in- 
strumentation, the temperature sen- 
sor, and the computer/controller 
board. The circuit boards are shown 
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Table 1: Interpretation of the optical Gray code produced by the LED/photo- 
transistor detectors inside the Heathkit wind-vane sensor unit. 


anemometer AE, М, AH1, М, AW1, AW2, М, ІЗ, T, ER 
ауегаде AE1, ЕНЗ, V, R, 11, D, J 

Celsius S, EAI, L, S, 11, UH2, S 

computer K, UH1, M, P, Y 1, IU, U1, T, ER 
direction D, 11, R, ЕНІ, K, T, SH, UH3, М 

east E1, AY, S, Т 

Fahrenheit Ғ, ЕНІ, В, 12, М, Н, UH3, AH2, Y, T 
frequency F, R, E1, K, W, EH3, N, DT, S, Y 

hour AH1, UH3, W, ER 

kilometers К, 11, 13, L, AW1, М, I1, T, ER, Z 
maximum M, АЕ1, ЕНЗ, K, PAO, S, EH3, M, UH2, M 
miles M, AH1, ЕНЗ, ІЗ, UH3, L, 2 

minimum M, 12, N, 12, M, UH3, M 

north N, O2, O2, R, TH 

peak P, E1, AY, К 

per P, ER 

south S, AH1, UH3, U1, ТН 

temperature T, EH1, EH3, M, P, ER, UH1, T, CH, ER 
velocity V, UH1, L, AW1, S, Hi, T, E1, Y 

west W, EH1, EH3, S, T 

wind W, 11, 13, N, D, D 


Table 2: A list of words useful in describing weather conditions, with their Votrax 
phonemes. These phonemes can be transmitted to the Sweet Talker voice synthesizer 
by the controlling software running on the Z8-BASIC Microcomputer, in accor- 


dance with the prevailing weather. 
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Full Computer Power 
__Minimum Real Estate — 


$1995 $2995 


A complete computer in the space of an 8 inch disk drive! ACI computers will run standard 
CP/M” software and work with any terminal or printer which has am RS-232 interface. Ask 
your computer dealer, or contact us for full information. Dealer/Distributor inquiries invited. 


AS Alspa Computer, Inc. 


|300 HARVEY WEST BOULEVARD, SANTA CRUZ, CALIFORNIA, 95060 408-429-6000 


CP/M is a trademark of Digital Research Inc. 
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Let's face it. Voice I/O is a fascinating and efficient way to 
communicate with computers. Aud now, thanks to 20 30 40 50 60 70 
VOICETEK, Voice 1/0 peripherals are easily available, easy 

to use and very affordable. WIND SPEED 


If you own an APPLE II computer, COGNIVOX model Figure 6: Graph of anemometer-output voltage as a function of relative wind speed. 
VI0-1003 will enable your computer to understand your 

spoken commands and talk back with clear, natural soun- 

ding voice. 


COGNIVOX сап be trained to recognize up to 32 words or 
short phrases chosen by the user. To train COGNIVOX to 
recognize a new word, you simply repeat the word three 
times under the prompting of the system. 


COGNIVOX will also talk with a vocabulary of 32 words or 
phrases chosen by the user. This vocabulary is independent 
of the recognition vocabulary, so я dialog with the computer 
is possible. The speech output is natural sounding since it is a 
digital recording of the user voice using a data compression 
algorithm. 


For applications requiriag more than 32 words, you can have 
two or more vocabularies of 32 words and switch back and 
forth between them. Vocabularies can also be stored on disk, 


COGNIVOX VI0-1003 comes complete with micropbone, 
power supply, software on cassette and extensive manual, 
ready to plug in and use. It plugs into the paddle connector 
and thus it leaves the valuable expansion slots free for other 
peripherals. 


Software provided with the unit includes demonstration pro- 
grams and two voice operated, talking video games! It is also 
very easy to incorporate voice in your омо programs. A 
single statement from BASIC is all that is needed to either 
recognize or say a word. 


COGNIVOX can be used as an educational tool, a data entry 
device when hands and/or eyes are busy, au aid to the han- 
dicapped, 2 foreign language translator, a sound effects 
generator, an intelligent telephone answering maching, a 
talking calculator. Usiag an IEEE 488 interface card you can 
control by voice instruments, plotters, test systems. And all 
these devices can talk back to you, telling you their readings, 
alarm conditions, even their name. 


Photo 6: The anemometer was calibrated by moving it relative to still air; 
holding it out the window of a moving automobile worked quite well. Driving at 
features to save vocabularies on disk, $19. Order by mail or а known speed, 1 used the circuit of figure 5 to record its pulses; the characteristic 
cali us at (805) 685-1854, 9AM to 5PM PST, M-F and charge is sh - Р 

it оп your MASTERCARD ог VISA. Foreign orders curve 15 shown in f igure 6. 


COGNIVOX У10-1003 costs $249 plus 55 shipping (CA res. 
add 6% tax). Software on diskette (DOS 3.3) with extra 


welcome, add 1095 for air mail shipping and handling. 
COGNIVOX is backed by a 120 day limited warranty against 
manufacturing defects. 


VOICETEK 
Dept. B, Box 388 
Goleta, CA 93116 
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INTERTEC’S INCREDIBLE 255 USER SMALL BUSINESS COMPUTER | 


At last, there’s a multi-user micro- 
computer system designed and built the 
way it should be. The CompuStar™, Ош 
new, low-cost "shared-disk" multi-user 
system with mainframe performance. 

Unlike any other system, our new 
Compustar offers what we believe to be the 
most practical approach to almost any 
multi-user application. Data entry. Distrib- 
uted processing. Small business. Scientific. 
Whatever! And never before has such 
powerful performance been available at 
such 006512051. Here's how we did ЇЇ... 

The system architecture of the 
Compustar is based on four types of video 
display terminals, each of which can be 
connected into an auxiliary hard disk stor- 
age system. Up to 255 terminals can be 
connected into a single network! Each ter- 
minal (called a Video Processing Unit) con- 
tains its own microprocessor and 64K of 
dynamic RAM. The result? Lightning fast 
program execution! Even when all users 
are on-line performing different tasks! A 
special "multiplexor" in the CompuStar 
Disk Storage System ties all exter- | 
nal users together to "share" the 
system's disk resources. 50, no 
single user ever need wait on an- 
other. An exciting concept . . . 
with some awesome application 
possibilities! 

CompuStar™ user 
stations can be configured in 
almost as many ways as you 
can imagine. The wide variety 
of terminals offered gives you 
the flexibility and versatility 
you've always wanted (but 
never had) in a multi-user 
system. The Compustar 
Model 10 is a program- 
mable, intelligent terminal 
with 64K of RAM. It's a 
real workhorse if your re- 
quirement is a data entry 


or inquiry/response application. And if your 
terminal needs are more sophisticated, 
select either the CompuStar Model 20, 30 
or 40. Each can be used as either a stand- 
alone workstation or tied into a multi-USer 
network. The Model 20 incorporates all of 
the features of the Model 10 with the 
addition of two, double-density mini-flop- 
pies built right in. And it boasts over 
350,000 bytes of local, off-line user stor- 
age. The Model 30 also features a dual 
drive system but offers over 700,000 bytes 
of disk storage. And, the Model 40 boasts 
nearly 1% million bytes of dual disk stor- 
age. But no matter which model you 
select, you'll enjoy unparalleled versatility 
in configuring your multi-user network. 


КЕНТ НЕН КҮЗЕНІ 
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Add as many terminals as you like 
- at prices starting at less than $2500. 
Now that's truly incredible! 

No matter what your application, 
the CompuStar can handle it! Three disk 
Storage options are available. A tabletop 
10 megabyte 8” winchester-type drive 
complete with power supply and our spe- 
cial controller and multiplexor costs just 
$4995. Or, if your disk Storage needs are 
more demanding, select either a 32 or 96 
megabyte Control Data CMD drive with a 
16 megabyte removable, top loading car- 
tridge. Plus, there's no fuss in getting a 
CompusStar system up and running. Just 
plug in a Video Processing Unit and you're 
ready 1000... with up to 254 more ter- 
minals in the network by simply connect- 
ing them together in a "daisy-chain" 
fashion. CompuStar’s special parallel 
interface allows for system cable lengths 
of up to one mile . . . with data transfer 
rates of 1.6 million BPS! 

Software costs are; low, t00. 
CompuStar’s disk operating system is the 
industry standard CP/M*. With an 
impressive array of application soft- 
ware already available and several 
communication packages offered, 
the Compustar can tackle even your 
most difficult programming tasks. 
Compare for yourself. Of all 
the microcomputer-based multi- 
user systems available today, 
we know of only one which 
offers exactly what you need 
and should expect. Excep- 
tional value and upward 
growth capability. The 
CompuStar™ A true price 
and performance leader! 
= COA 
ЕРА e. 
2300 Broad River Rd. Columbia. SC 29210 
1803) 798-9100 TWX 810-666-2115 
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Figure 7: Schematic diagram of a digital thermometer that varies its output frequency as a function of ambient temperature. The 
output can be read by the same frequency-counter software that interprets the wind-speed data from the anemometer. 


Component Sources 


The following parts list is taken from the Heathkit ID-1890 Digital Wind Com- 
puter assembly manual. This list comprises the components necessary to build the 
wind-vane and cup-anemometer assemblies, Parts unique to the project are marked 


with an asterisk. 


Part Number 
250-235 
250-1168 
254-25 
253-713 
252-80 
255-735 
250-328 
250-43 
252-27 
253-I 
85-1982-1 
412-635 
417-919 
214-208-1 
214-209-1 
266-930 
266-939 
266-942 
266-943 
266-1032 
453-282 
253-712 
455-643 
142-711 
142-712 
595-2399 


Quantity 


ж 


&n Un һ һзу hào Мз x OS Һа ka 0 Q O9 


Description 

6-32- by 1/4-inch stainless-steel screw 
#4 Бу 1-inch stainless-steel screw 
#6 lockwasher 

#6 rubber washer 

6-32 cap nut 

short spacer 

8-32 by 3/8-inch stainless-steel screw 
8-32 by 1/4-inch setscrew 

6-32 locking nut 

#6 fiber flat washer 

sensor printed-circuit board 

TIL32 infrared light-emitting diode 
TIL78 phototransistor 

top housing 

bottom housing 

wind vane 

wind cup 

wind vane cap 

counterweight 

optical encoder disc 

1/8- by 3-inch shaft 

C-ring 

bearing 

boom parts 

boom 

ID-1890 assembly manual 


miscellaneous hookup wire 
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mounted on a connecting mother- 
board in photo 8 on page 64. 

Figure 9 on page 56 is a flowchart 
of a minimal application routine that 
reduces and transmits the resulting 
data down the serial communication 
line. Figure 10 on page 60 is the flow- 
chart of a frequency-counter subrou- 
tine written in Z8 machine language. 
This routine reads the inputs from the 
temperature sensor and anemometer 
and derives numeric values in hertz. 
The routine is stored in memory be- 
ginning at hexadecimal location 1500 
(as presently assembled) and is in- 
voked from the BASIC/Debug inter- 
preter by the statement 


A=USR(%1500) 


The value returned in the variable 
A is the frequency. Listing 1 on page 
52 is the assembly-language listing. 

If you wish to set up a radio 
weather station with а personal 
touch, as I did, you can use a low- 
power transmitter: either the AM 
(amplitude modulation) transmitter 
in figure 11а on page 62 or the FM 
(frequency modulation) unit in figure 
11Ь on page 64. 


Ideas for Improvement 
I have thought about enhancing the 
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The Growth Market 


| | ТМ & Proven Tools 
| The 16-bit world answers 
ge “- universal demands for greater 
O performance, more address 
| | space and increased resources. 


This market's unprecedented 
growth fuels a profit-driven supply 
curve for software and hardware, 
where compatibility reigns. Our 
upward compatible CP/M® based 
family of 16-bit products, plus our 
commitment to our customers 
success eases and speeds your 
entry, your conversion, to the 16- 
bit world of opportunities — the 
Digital Research world. 

Single user solution: CP/M-86 
features efficiency and power. 

For over a year, its dramatic 
user acceptance has generated 
impressive quantities of code. 
While others are just entering 
the market, Digital Research's 
CP/M-86 is already offering a 
broad array of languages and 
applications. This simplifies your 
conversion to 16-bit systems. 

For concurrent single user 
applications, MP/M-86™ per- 
forms simultaneous, multiple 
operations such as communica- 
tions, printing, computation, 
etc. ttfeatures compact, time- 
tested modular code. And it's 
available today. 

In multiple computer environ- 
ments, MP/M-86 lets you Sell your 
same programs into this market 
segment. You solve multi-user 
needs with afield proven product, 
j —À not a “newcomer: Increased sales 

/ of multi-uset products mean 


{ |. more profit отео for you. 


4 Expand tonetwork: СР/МЕТ- 
= 86™ interconn ultiple 16 
b „Мм, | or8-bit systems. It allows you 
а.” — A toexpand your product's 
capabilities. 
High level languages (over 20 
= languages) under CP/M-86, 
handily support your 16-bit appli- 
cations. Our XLT86™ utility soeeds 
conversion to 16-bit code by 
ӨНЕРІНЕН Инга It makes pro- 
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Over 2 Million CP/M -86 Units 


Software Writer Benefits 


2,800,000 CP/M-86 based 
systems by 1986. This market 
projection identifies the type and 
scope of your future sales. 

Independent Software Vendor 
(ISV) benefits from Digital 
Research can make you more 
profitable. Here's a glimpse. Call 
for the complete repertoire of 
sales and development aids. 

16-bit laboratory for your use 
features many different 16-bit 
machines. This one stop develop- 
ment reduces the conversion time 
of your application or language. 
Firstto call means first to enjoy 
this resource, and firstto start 
sales rolling. 

ISV selling aid: Descriptive 
listings of your products in our 
ISV Compatible Software Catalog 
have worldwide exposure. 

IBM Display Writers and 
Personal Computers running 
CP/M-86 guarantee a large 
installed base for your 16-bit 
products. 


EG NM 


Apple/Tandy software writers: 
Personal and professional com- 
puter applications increasingly 
require 16-bit resources. Our 
established "how-to" aids simplify 
and speed your conversion to 16- 
bit applications. Just let us help. 
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The Standard Is 
Digital Research 


We are the most experienced 
microcomputer software com- 
pany in the industry. Over 300,000 
microcomputers use our operat- 
ing systems. Over 400 OEMs and 
500 independent software 
vendors use our products. 
Hundreds of 8-bit applications 
now run under our 16-bit prod- 
ucts. Across the board, we set 
the standard. And these people 
help us set it, with languages 
under CP/M-86 or МР/М-86: 
The Code Works 
Computer Innovations 
Compuview Products, Inc. 
Digital Research 
Microfocus, Inc. 

Micropro Int'l Corp. 
Microsoft 

Midwest Micro-Tek, Inc. 
Ryan-McFarland Corp. 


OEM Strategy 


New sales. New markets. New 
applications become realities 
when you convert to 16-bits. New 
demand curves. New and larger 
profit centers are yours with our 
16-bit products. To immediately 
capture increased market share, 
make a priority call to our market- 
ing group for our 16-bit product 
briefs, OEM price list and contract 
information. 


C compiler 

C compiler 

VEDIT, screen editor - 

CBASIC-86, PASCAL MT 

CIS COBOL 

WORDMASTER, WORDSTAR 
BASIC, FORTRAN, COBOL, PASCAL 
BASIC-compiler 

RM/COBOL 


The Soft Warehouse LISP compiler, MIMATH 
Sorcim Corp. PASCAL/M, TRANS-86 
Stackworks FORTH 

Supersoft Associates C compiler 

Thomas W. Yonkman LISP/86 

Vanguard Systems Corp. APL/V86 


ойл! Remarc 
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INSTALLED BASE 
(MILLIONS OF SYSTEMS) 
= 


 Шбзазалгсһ СР/М-88, MP M-BB. 
ademarks ol Digital Research 


Estimated installed Base 


CP/M-86 Systems i 


Turn Opportunity 
into Success. 


Stop following the competition. 
Help lead the field. Today. We 
provide the capability, and we 
have the desire, to accelerate 
your profitability. There's no 
other software product on the 
market today that can help make 
you more successful than Digital 
Research's CP/M-86. And there's 
no other company. We stand 
ready. It's your move. 

Call (408) 649-3896, or write: 
Digital Research, PO. Box 579, 
Pacific Grove, CA 93950. 
Europe: Vector, Int'l., Leuven, 
Belgium, 32(16)202496. 

Far East: Microsoftware Assoc., 
Tokyo, Japan, 03-403-2120. 
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Listing 1: 


Assembly listing of the "Windy" routine іп Z8 machine language. "Windy" is called by the BASIC statement 


А = USR(?61500). The frequency is read from bit 7 of the input port mapped into memory-address space at hexadecimal 1500, and 
the numeric value is returned to BASIC in the variable A. The routine "Windclk" is called in response to an interrupt that occurs 


every 0.01 seconds. 


Address 


1500 
1501 
1504 
1507 
150A 
150D 
1510 
1512 
1514 
1516 
1518 
151A 
151C 
ISIE 
1520 


1522 
1523 
1525 
1527 
1528 
152A 
152C 
152F 
1531 
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Op 
Code 


8F 
E4 
E6 
E6 
E6 
E6 
4C 
5С 
В0 
В0 
ЭС 
6С 
7С 
8C 
92 


ТЕ 
8C 
92 
7E 
8C 
92 
46 
7С 
OF 


D1 


D2 Line 


32 
30 
03 
90 
20 


0С 


өн ә а в ә Bod © 


Calls- 


+ 9% 


* Notes- 


"т Фе + 


t è + т 


Windy 


Mnemonic Comment 


Count anemometer pulses coming in at hexadecimal 


C000, bit 7 (pin K) 
None. Called as a “USR” routine from BASIC/Debug 


Count of number of pulses seen at location C000, bit 7 
Result returned in registers R12 and R13 


R12 - R13 
ТІ,ТІ prescale 
R32 


Accumulate number of pulses 
Set to provide 0.01-second interrupt clock 
Save old value of work-register pointer 


R33 Counts the number of 0.01-second interrupts 
R34 - 35 Indirect pointer to location C000 
R36 - 38 Work registers. R37 becomes 'DONE' flag 


LOC. 100F-101] 


JP op code to vector the interrupt to my routine 


None, but tests flag set by interrupt- 


driven routine "Windclk" 


All register notation is as follows: 
RXX - Denotes full 8-bit register address 
WX - Denotes work-register address 
WPX - Denotes work-register-pair address 
XX - Denotes hexadecimal data 
** АП notation is in hexadecimal radix ** 
** unless otherwise indicated ** 


DI Don't bother me ‘til I'm set up 

LD R32, RFD Save current work-register pointer 

LD RFD, 30 Point to my work registers 

LD RF3, 3 Set up T, Prescale for mod-n, 64 count 

LD RF2, 90 Set up T, to give 0.01-second interrupt 

LD RFB, 20 Turn on IRQs I/R mask 

LD W4, CO Registers 34 and 38 point 

LD W5, 00 to the data-input address 

CLR R12 Clear registers 12 and 13. We 

GERAIS will pass count in them. 

LD W3,00 Clear number of I/R's accumulator 

LD W6,10 Set up registers 36 and 37 to 

LD W7,0F store I/R vector for ІНО5 

LD W8,8D Ist byte to store is JP op code 

LDE WP6, W8 Move register 38 to address at registers 36 and 
27 

INC W7 Step to next byte 

LD W8, 15 2nd byte is high byte of address 

LDE WP6, W8 Store it. 

INC W7 Step to next byte 

Ір М8, 55 3rd byte is low byte of address 

LDE WP6, W8 Store this too 

OR RF1, 0C Initialization all done, start ТІ 

LD W7, 0 Clear register 37 tuperbrsed as flag 

EI Turn on I/Rs іс«Сіогу aller pops 


мпіа Сай Col 


ч. 
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JOB COSTING MENU 


1. TRANSACTION ENTRY/DATE 

2. JOB/TASK TABLE MAINTENANCE 

1. JOB COST FILE MAINTENANCE 

4. JOB COST REPORTING 

5. EMPLOYEE TABLE MAINTENANCE 

б. RETURN TO MASTER MENU 
SELECT (1-6? 


SYSTEMS Il EX 
MASTER MENU 


2. STOP PROLSS G. g 


13, OPTIONAL PROCSS B. 


DATABASE MENU 
1. FILE MAINTENANCE —— 
2. REPORTS/REPORT MAINT. 
j. UTILITIES 
4. RETURN TO SYSTEM MENU 
SELECT [144]? 


SELECT [1-13]? | 
RECEIVABLES SYSTEM MENUM V 


. FILE MAINTENANCE | 

. RECEIPT OF PAYMENTS 

. BENERATE BILLING 
MONTH END 


2 
3 
4. 
1 PAST DUE REPORT 
7 


ACCOUNTS PAYABLES MENU Y 


|. FILE MAINTENANCE 
= 2. PAYMENT SELECTION 
OTA | : PRINT CHECKS АМП REGISTER 
iy " 
9. 


MONTH END тата REPOR 
RETURN TO MASTER MENU телее, б. APPLY MONTHLY INTEREST 
SELECT [1-5]? ral Y 7. RETURN TO MASTER MENU 
: \ SELECT (1-7)? 


STATE 
PAYROLL MENU 
. MISC/TAX TABLE MAINT. 
. TRANSACTION FILE є 
‘f 3 MISC. PAY/DEDUCTION FILE 
A ыкы sone.) ^ EMPLOYEE MASTER FILE 
| RETURN TD MASTER MENU СА PRINT Was INT CHECKS 


. PRINT 
SELECT (1-4)? . RETURN TO MASTER MENU 
= SELECT [1-7]? 


LEDGER SYSTEM MENU 


|. FILE MAINTENANCE __ 

2. BAL SHEET/INCOME STATEMENT 
3. YEAR END PROCESS 

4. RETURN TO MASTER MENU 
| SELECT (1-4)? 
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SYSTEMS ІІ EX — EX for EXTENDED individual modules and later add additional COMING SOON — Cash flow analysis with 
PERFORMANCE. Westware brings you the modules, such as Job Costing for graphics, Database Il with graphics, and Bill 
most completely ы апа simplest to ne The power of our system is in of Materials for small manufacturers. 

use business software for your Apple the KSAM Firmware card that plugs into the u 
Computer. The SYSTEMS ІІ EX is complete Apple. This card permits high speed 2. БА IA OE: pos 
with an integrated Database. Yes! The DBIl searches and eliminates running sort ға Ge y 9. y, 
Database can move your system's files into routines to get your files in order. y y- 


2. format for customized reports or SYSTEMS II is available on 5%” drives, and All Checks, statements and invoices use 


also on the Corvus hard disk. A Corvus NESS forms. 
Although the SYSTEMS И EX is a fully based system will give you the power and Dealer and OEM inquiries invited. 
integrated system, you may purchase 


ity that challenges larger co ters. | 
saper ne Cre ни чеке ир Apple is a trademark of Apple Computers. 


Г] Yes, | would like to sample your software. Please 


alll 


Yes. please send 


Hm 
ji 
| 
| 
| 
| 
| 


ЕЛЕ کک‎ == IE send me the Systems ІІ Demo Package. My check 
SSS =: БАЕР Е Е Е ЕЕ. | Gena Package. for $25 is enclosed. 
Systems I €x "e 
2455 S.W. 4th Ave. | 
Suite 2 Title 


Ontario, OR 97914 


(503) 881-1477 Сотрапу Мате 


Address NES 


Suite 2 

Ontario, OR 97914 
| (503) 881-1477 
, 


City |.  Á2— .State / дір 
Circle 374 on inquiry card. 


Listing 1 continued: 


Op 
Address Code ПІ D2 Line Label Mnemonic Comment 
“This is the main counting loop 
1832 76 27 80 Count TM R37, 80 Test to see if we're done 
1835 EB 17 JR NZ, Done If bit on, мете through 
1537 82 84 LDE М8, МР4 Load data at С000 into R38 
1539 76 38 80 TM R38, 80 Is bit 7 at logic 1? 
153C 6B F4 JR Z, Count If not, loop until it is 
153E 76 21 80 Lowwait TM R37, 80 Check to see if done just like before 
1541 EB ОВ JR NZ, Done If bit on, we're through 
1543 82 84 LDE W8, WP4 Pick up data at C000 again 
1545 76 38 80 TM R38, 80 Check bit 7 for transition to O 
1548 EB F4 JR NZ, Lowwait If not, wait for it 
154A А0 12 INCW R12 If yes, then high-to-low = 1 pulse 
154С 8В Е4 JR Count Do the whole mess over again 
“This is what we do when we're finished 
154E 56 Fl F3 Done AND ВЕІ, ЕЗ Shut down ТІ counter 
1551 E4 32 FD LD RFD, R32 Restore work-register pointer for BASIC/Debug 
1554 AF RET Go back to BASIC pgm/monitor 
* This is the interrupt-driven routine that counts clock cycles 
1555 3E Windclk INC W3 Add 1 to number of cycles 
1556 A6 33 64 CP R33, 64 have we done 100? 
1559 ]B 02 JR LT, More No, do more 
]55B 60 27 СОМ R37 Turn all bits on іп register 37 
155D BF More I RET Issue Return-from-interrupt 
* That's all, folks! 
TEMPE RATURE 


VOLTAGE TO 
FREQUENCY 
CONVERTER 


ANTENNA 


ape INI - CTL 
MULTIPLEXER 
AM OR FM 
( (0 = TRANSMITTER 
INPUT 
CONDITIONER 
PARALLEL 
B7 ا‎ SWEET TALKER 
i VOICE 
C000 | SYNTHESIZER 
5 INPUT 


p" WITH ONE 1/0 PORT. 


EXAMPLE SHOWN USES ZB 
BASIC COMPUTER/CONTROLLER 
BOARD. 


Figure 8: Block diagram of the complete computerized, voice-synthesized weather radio station. The weather data may be directed 
to a host computer system for logging if radio transmission is not desired, or the output of the Z8-BASIC Microcomputer/controller 
could be sent directly to a printer or video terminal. 
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FRIENDLINESS. 


Informative HP manuals, 
$, helpful error messages, апа 
4% automatic syntax checking 
make BASIC language 
programming easy. 


FULL-SCREEN EDITING. 
Edit the easy way - without 
retyping entire statements. 
Insert, change, or delete 
characters at the touch of a key. 


INTEGRATED | 
GRAPHICS. ж залалы RA 


Analyze a better 
way — with graphics. 
Document your 
results with 
hard-copy 
plots. 


£3 


HE FLETTE = тА Фр ш А нї ян | 


Hewlett-Packard ^ 
put it all together. 


The HP-85 personal computing system. 


Leave it to Hewlett-Packard to put a lot of power 

ina little package. Plus flexibility, portability, and all 
the other features you'd expect to find in a personal, 
professional, integrated computing system. 

Turn it on and the HP-85 is ready to go. You're 
off and running using HP software or creating your 
own programming solutions. There's no boot- 
strapping. And since the operating system and 
powerful BASIC language exist in ROM, they use 
almost none of the available RAM. 

Ifyou've been looking for a friendly, integrated 


Just plug in the HP interface bus 


EXPANDABILITY. 


(HP-IB) andadd up to 14 peripher- ۳ ) 
als without disassembly. 


12-DIGIT ACCURACY. 
(Not just 9!) Thanks to 
BCD math capability. 
HP SOFTWARE. 
Powerful, time-saving 
solutions to your 
everyday problems, 
| PORTABILITY. 
Keyboard, CRT, printer and 
| storage — all in а 
ыса "i 20-Ib. package. 
Ic So you'll have 
i ES EI computing power 
(pete: ган E wherever you 
need it... office, 


lab, field, or 
home. 


computer with power and dependability, look at 
the HP-85. 
We put it all together for you! 

For further information, phone toll-free, 
800-547-3400, Dept. 276H, except Alaska/Hawaii. 
In Oregon, call 758-1010. Or, write Hewlett-Packard, 
Corvallis, OR 97330, Dept. 276H. 611/22 
When performance must be measured by results. 


d HEWLETT 


PACKARD 


START 
SET ZB PORT 2 
FOR OUTPUT 


TURN ON 
ANEMOMETER INPUT 


READ СООО WIND VANE 
GRAY CODE INPUT 


CONVERT FREQUENCY 
TO MPH 
TURN ON 
TEMPERATURE INPUT 


REAO TEMP CALL 
“WINDY” FREQ 


COUNTER FROG 


READ ANEMOMETER CALL 
“WINDY” FREQ 
COUNTER PROG 


CONVERT FREQ TO FORMAT PRINT 
DEGREES C OR Е STATEMENT i.e.: 


"WIND DIRECTION NORTH 


AT 20 MPH; TEMPERATURE 
42 DEGREES." 


READ 
ANEMOMETER 


(5 
5 ТІМЕ5 VOICE OUTPUT >> 
г DESIRED CONVERT PRINT 
STATEMENT TO 
YES PHONEMES VIA 
-— NO LOOK UP TABLE 
ELIMINATE HIGH AND 
LOW READING FORMAT RAW DATA 
INTO A SERIAL 
MESSAGE TO BE CALL SWEET TALKER 


TRANSMITTED VIA SPEECH OUTPUT 
AVERAGE 3 REMAINING 


Figure 9: Flowchart of the program that directs the Z8-BASIC Microcomputer to collect raw data from the wind sensors, digest it, 
and provide output either to the serial communication line or the Sweet Talker voice synthesizer. 


system to measure barometric 
pressure in addition to the wind 
velocity and temperature. Con- 
ceivably, it could be accomplished 
with the hardware as presently con- 
figured plus one more sensor. 

The method I thought might work 
was some sort of capacitance detec- 
tor. The majority of modestly priced 
($100) barometers are spring-and- 
bellows pressure detectors. The 
bellows contracts and expands with 
the changes in atmospheric pressure. 
Given the extremely short linear mo- 
tion and low masses involved, a mea- 
suring technique that doesn't require 
mechanical sensing seems best. 

One idea is to use the bellows as 
one side of a two-plate capacitor. As 
the pressure changes, the bellows 
Photo 7: The wind vane must be oriented in accordance with true north, which contracts, changing the spacing of the 
may vary from the magnetic north shown on the compass. Point the vane to the capacitor plates and therefore the 
north and rotate the housing until the Gray-code value shown in the calibration capacitance, This capacitor is in turn 
display reads all zeros. . used to set the frequency of an 
oscillator. As the capacitance 
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MetaCard will turn your Apple II 
p computer into tomorrow's 
igh performance machine. It triples 
the memory of your Apple, and at 
the same time, greatly increases the 
processing speed with an Intel 8088 
16-bit microprocessor. The future for 
your Apple is built into MetaCard. 


Enough Memory to get the Job Done 
MetaCard has up to 128K bytes of 
onboard memory with parity. Adding 


Intel 8088 
Add-en Memory 


Apple 6502 


MetaCard to your Apple’s existin 
64K bytes of memory gives you three 
times the capacity, and opens the 


door to applications never before 
possible on your system. 


Faster Processing Speeds 

Speed is just as important as memory. 
MetaCard is designed to handle all 
computing tasks at greatly increased 
speeds. The Intel 8088 operates at the 
full sMhz, running most applications 
at least 4 times faster than the Apple’s 
iMhz 6502. And MetaCard gives you 
multiprocessing capabilities, allowing 
both the 8088 and 6502 to run simul- 
taneously at full speed. Increased 
processing speeds, interprocessor 
interrupts and a real-time clock 
enable your Apple to perform like the 
machine you want. 


Compatibility and Reliability 
Compatibility has been designed into 
MetaCard. Metamorphic’s processor 
card runs CP/M-86, which 15 included 
with the card at no extra cost. And 
Metamorphic offers UCSD Pascal 
4.0 and the operating system for the 
IBM Personal Computer as 

options. Full parity checking, 


power-up diagnostics and a 48 hour 
burn-in will insure the reliable 


performance of your 
MetaCard. 


Find Out More 
Not everyone needs 
greater memory and 
speed. If you’re one 
of those who does, 
MetaCard 15 for 
you. Atan 
introductory price 
of $980 for the 64K 
configuration, it’s 
not the least expensive addition you 
can make to your system, but high 
performance products never are. Call 
us today and find out what 
Metamorphic Systems has in mind 
for your Apple’s future. Dealer 
inquiries welcome. Metamorphic 
Systems, Inc., PO. Box 1541, Boulder, 


Colorado 80306, (303) 499-6502. 


Intel Bo88 is a product of Intel Corporation. 
US is a registered trademark of don Computer Inc. 
М8 645 а ДАДЫ Lao trademark of tal Research Corp. 
тег is a registered ideni of IBM. 
Uc C. 5 D. Pas Pascal is a registered trade mark of the University of California. 


METAMORPHIC 
SYSTEMS, INC. 


* 


p= 


Р 
ғы! «т, 
Ph 


PIT Ji 


Taf vt 


ЖӘЙ” > 
Үд; "pute у 


Т f 
2 sf 


Telex: 


(10a) 


OISABLE 
INTERRUPTS 


SAVE WORK 
REGISTER 
POINTER 


ENABLE 
INTERRUPTS 


(10b) 


WINDCLK 


INTIALIZE 
0.01 SECOND 
TIMER (WINOCLK) 


TURN OFF 
0.02 SECOND 
TIMER 


SET UP 
POINTER TO 
DATA PORT 


RESTORE WORK 
REGISTER | 
POINTER 


SET UP 


POINTER TO RETURN TO 
INTERRUPT BASIC/DEBUG 
ROUTINE 


CLEAR 
COUNTERS 
START 

TIMER 


Figure 10: Flowcharts of the machine-language routine "Windy" (figure 10a) апа "Windclk" (figure 10b). The assembly-mnemonic 
listing is given as listing 1 on page 52. "Windy" is called from the BASIC interpreter by the statement A=USR(%1500), while 
"Windclk" is called when the Z8 processor receives an interrupt from the real-time clock. 


changes, it varies the frequency. This Concluding Thoughts satisfying project. In the process of 
output frequency can then be read by I doubt that many of you will go to reading about the specifics of my 
the computer/controller in the same the extremes that I did to eliminate a "synthesized weatherman,” you may 
way as the anemometer and thermo- few wires, but even directly attaching have seen an application for one of 
meter. weather sensors to your computerisa the subsystems. Or with this informa- 


. 6 IE ( Бег 

= - е ж a у i в * 4 
intr d tion to қ =: "AClear guide to оце of the most popular 
оаис м, А. ^R. ц word processing systeme lor micro- 


| T. | “Os, асч computers. Explains essential 
WORDS AR | ا‎ зар features of the system, 
by Arthur Naigian Tia M 8 6 m^ be from simple cursor 
` «Жы... "ү, movements, boldlacing, 
‘editing, and right-justilying, 
to sophisticated commands 


* 120 pp., Ref. W110, $8.95 * 


E 
Bi, ® 5 
b 


like global editing and electronic 
"cul and paste." Includes special 

section on using this CP/M-based 

T | "UR MTS y 4 System with the Apple and the 
KCN о. — Ж ТЕ5-80. Important reading for 
2344 SIXTH STREEZ, - >. Ж , anyone who has WordStar бг is 


Xs BERKELEY, СА 94710.6 77 
PHONG ORDERS: INSIDE CA 4157848-8238 E - ر‎ | 
TOLL FREE OUTSIDE CA 800-2277 2345 ^ “e GS . 


thinking of buyîhg it. 


LJ Ф 
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For engineers, scientists, students 
and any computer enthusiast with 
a technical bent... 


PASCAL PROGRAMS 
for Scientists and Engineers 


by Ale 


an В. Miller 

^ lere is a comprehensive collection of 
fr gently used algorithms for scientific 
anc cal applications programmed in 
Ра ascal. This time-saving book includes 
proc gr rams f for curve fitting, approximations, 
and m number generation, integrals, 

al techniques and more. 

il yes Ref. P340 $16.95 paper $29.00 cloth 


A 
С 
ы, 


250 р 0 pp. € 


P LEA = : OBA 


ARD NO. 
NATURE 


Ф insine 
ae == OUTSID 


“а. 
Мы 2 


grograms | 


BASIC PROGRAMS 
for Scientists and Engineers 


by Alan R. Miller 

This is the second book in the SYBEX 
Programs for Scientists and Engineers 
series. It presents a comprehensive set of 
important scientific algorithms, and their 
BASIC implementations. The programs 
can be run on most BASICs; апу imple- 
mentation differences are described and 
clearly analyzed. 
275 pp., 120 illustr., Ref. B240 7” x 9”, $14. 95 рарег 
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ХВАМ$ for Scientists and Engineers 


CJPASCAL PROGRAMS tor Scientists a and Engine 


NAME CJ SEND құрар ed 
ADDRESS 
CITY STATE — zP 


ADD Û $1.50/book UPS or O 75¢/book 4th class mail or D $8/book overseas airmail (CA add tax) 
Total Amt. Enclosed  ОНСНАЮЕМҮ O VISA СМС D AM ЕХ. 


EXP. DATE 


+9V 


ANTENNA 
2N2222 (TEN FOOT WIRE) 


220pF 


Figure lla: Schematic 
diagram of a low-power 
AM (amplitude modula- 
tion) radio transmitter, 
which can be used with the 


L1 AND L2- ; : 
ы 68-180иН OSCILLATOR COIL Sweet Talker voice syn 


+ a 
AUDIO MILLER 9055 OR EQUIVALENT thesizer to create an 


INPUT 


Co, automatic weather radio 
station. 


62 


Lowest Prices ipie re 


TEXAS INSTRUMENTS 


B 
Largest Selection  ^inersonsatosson 


C. ITOH * QUME 
BEEHIVE • DATASOUTFH 


Fastest Deliveries о 
TERMINALS TERBIFIC TERRIFIC 


Special! While They Last! 
SOROC: 


INTERTEC: AMPEX: 7% |Q2120........... $ 675.00 
Superbrain ............. $2895.00 | Dialogue 30 ............ $ 77500 7% iQ130........... 
Superbrain QD .......... 337500 | Dialogue80 ............ 95000 |) [0 135........... 
BEEHIVE: КҮЛГЕ, 
| TERRIFIC DM5 .................. $ 745.00 LS SESH ^66 
| a мири a 8 DM5A ................. 930.00 
DATASOUTH:........... $1355.00 ОМЗ10................. 1095.00 
«ОТ ТОТИ. 5.6. $1350.00 
TINO Mm 2350.00 
m ОНИ СУ СҮ TEXAS INSTRUMENTS 
7730 .................. 2350.00 745 Standard ........... $1390.00 
7720 .................. 2750.00 810 Basic .............. 1375.00 
[^o ona лынады 2850.00 | 810 Package............ 1600.00 
Standard Forms ......... 200.00 | 820 RO Package. ........ 1775.00 
Bi-Directional Forms ..... 300.00 | 820 KSR Package........ 194000 f Forms 2 ............... 
QUME: 840 RO Basic ........... 795.00 Wordstar............... 
Sprint 5,55RO .......... $2575.00 840 RO Tractor Feed Pkg. . 1059.00 Data Star .............. 
Sprint 5, 55КА ......... 2900.00 | СОБО! isi enact sewed 
Sprint 9, 45RO, TERMIAALS ТВЕР Ма! Мегде............. 
Full Panel.......... 522500, i | spel Guard ............ 
Limited Panel ....... 212000 | QUME: д 80. ер 
Standard Forms......... 200.00 DataTrack 8 ............ $ 575.00 uper AlC .......... 
Bi-Directional Forms ..... 20000 | DataTrackS ............ 350.00 8 Milestone .. .......... 
DIABLO: Add 2% for shipping and insurance to a maximum of $15.00. ба» 4 
" VISA апа Mastercards welcomed. All equipment is іп f? 
630 Н.О. ............... $1995.00 BÍ warranty. No C.O.D. orders. Toll Free 800-368-3404. Virgi 


Terminals Terrific, Incorporated, P.O. Box 490, Falls Chur. А 4 
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*We provide business 
programs as individual as 
your business needs.” 


"Allow me to introduce myself. l'm a Vector 
computer, dedicated to the advancement of society. And 
I'd like to tell you how a computer can help you man- 
age your business more efficiently. Especially if that 
computer is a Vector, like me. Because we're prob- 
ably the most flexible and cost-effective computers you 
can find. 

"Our programs are the key. Because they enable 
me to handle sales forecasting, budgeting, job costing 
and proposals, commissions, personalized mass mail- 
ings, charts and graphs. We Vectors can even talkto each 
other and to other bigger computers. 

"Unique combinations of our individual pro- 
grams can actually customize me to meet your specific 
requirements. Any combination of our software pack- 
ages can be assembled right off the shelf, to help you 
realize your full potential as a salesman, merchant, 
stockbroker, clergyman, contractor, real estate or insur- 
-ance agent or whatever your business. 

"Choose from Memorite II for word processing 
and mail list management, Execuplan for financial plan- 
ning and forecasting, Business Accounting, Data 
Management for filing and sorting information, Com- 
munications and a host of others. And, of course, all we 
Vectors come with the popular CP/M operating system. 

"For more information and your local dealer, 
call us at (805) 499-5831 or (800) 235-3547 In California, 
call (800) 322-3577. Or write to us at 500 North Ventu 
Park Road, Thousand Oaks, CA 91320. 

"We'll show you how we small information systems 
can mean big business for you? 

Circle 366 on inquiry card. 


VeCTO3 


Vector Graphic, Inc. 
COMPUTERS FOR THE ADVANCEMENT OF SOCIETY. 


| Sold апа supported by 400 dealers woridwide. 
- Vector Products are approved on General Services Administration authorized ADP 
scheduled price list. 


Photo 8: 


talking, 
broadcasting weather station is made 


The complete 


up of the Z8-BASIC Microcom- 
puter/controller board, in back, the 
input-conditioning and temperature 
board, in the center, and the Sweet 
Talker voice-synthesizer board, іп 
front. The Z8-BASIC Microcomputer 
is based on the Zilog Z8 micro- 


2.2pF 


| Te RF OUT TO ANTENNA 
(TUNABLE 50 TO 150MHz} 


“(1 
Nas A 283792 
ге 0.001uF 
+ 
5% 
AUDIO 2 
INPUT $ 9 TO +5۷ | = 
— 6 TO 35 
pF 
FINE 
кач TUNE 


Figure 11b: Diagram of a low-power FM (frequency modulation) radio trans- 
mitter,for use with the Sweet Talker voice synthesizer. 


tion you could easily configure your 
own custom weather station. 

I think I'll listen to my voice-syn- 
thesized weatherman for a while 
before making modifications to the 
system. My only regret is that I won't 
be able to observe the expression on 


will have the most personal weather 
reports in Connecticut. 


Next Month: 

One of my ambitions is to put to- 
gether a computer speech-recognition 
system. The first step is to analyze the 


computer-on-a-chip, and the Sweet | my neighbor's face the first time he audible components of spoken 
Talker employs the Votrax SC-01. tunes his radio across the dial. And I words. In March, my project will be a 
may never install a windmill after circuit that helps perform this 
analyzing the accumulated data, butI analysis. m Continued on page 68 


t these prices Le Mo 
will walk right out the door. 


$179* $4 | 


9” Green | А | 


99° 


| 
SPECIAL FEATURES: ТТ | 
e High resolution, | 
Non-gqlare screen | 
ө Metal Housing with | | 
controls pp front | 
. 9 " Qreen or 
маск| white screen 
Warranty/ 
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i Pi-Tech | Ltd. 
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(4 01) 251-2 
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Leading edge technology 
in hard disk systems. 


Complete systems. Morrow 
Designs hard disk subsystems 
are delivered complete with hard 
disk, controller, cabinet, power 
supply, fan, cables and CP/M’ 
2.2 operating system. 

Widest range. Morrow Designs 
offers the widest range of hard 
disk systems available from a sin- 
gle supplier. 544)’ 8" 14" Five to 
over 100 megabytes of formatted 
hard disk storage. $2,995 to 
17980. Cost effective systems 
that work. And keep working. 
S-100 and more. Morrow Designs 
hard disk systems are designed 
for use with the СР/М operating 
system. Available soft- ! 
ware packages allow our — "ay 
systems to run on апу |“ 


ШІ 
ПЕШІ 


ШПІІШ 


ЕЕЕ696/5-100 Standard | هھ‎ 


system with no hard- 
ware modification. | 
Plus, Cromemco*** North 
otar** Vector Graphics, 
Godbout, Dynabyte, 
Exidy**** IMSAI, Micro- 
mation, Processor lech- 
nology and California 
Computer Systems. 


Reliable systems. Morrow Designs is com- 
mitted to hard disk system reliability. Not | 
simply with a 90-day warranty, but with a money 
back guarantee. If our system fails to perform to 
specification, send it back. We'll send back 


your money. 


“CP/M Б a trademark d Digital Research. 

** Northstar is a trademark of North Star Computers, Inc. 
*** Cromemco is a trademark of Cromemco, Inc. 
****Exidy is a trademark of Exidy Corporation. 


Experience. As of April, 1981, 
there were over fifteen hun- 
dred Morrow Designs hard disk 
systems successfully installed. 
In fact, over 200 independent 
systems Integrators now use 
our hard disks to solve their 
mass storage problems. 
Performance answers. Morrow 
Designs hard disk systems have 
been benchmarked against all 
other systems. None is faster 
under CP/M. Morrow Designs 
hard disks operate at 1O times 
the speed of a floppy disk 
drive. Iransfer rates range from 
590,000 bytes to 900,000 bytes 
per second. That kind of perfor- 
mance can become addictive. 
Cost effective answers. Compare 
Morrow prices and performance 
to anything presently available 
for S-100 systems. You'll find 

Morrow's price/megabyte/ 
performance ratio to be 
unmatched. Leadership in 
disk systems technology 
earned us leadership in 
а price/performance. And 

| that may have earned us 
a call from you. Circle the 
Reader Service Number 
for our full line data sheets. 
Can't wait? Call us at (415) 


524-2101. And; yes, OEM quantity prices are 


available. LOOK ТО MORROW FOR ANSWERS. 


5221 Central Avenue, Richmond, СА 94804 


(415) 524-2101 
Circle 236 on inquiry card. 


Apple/6502 Software 
роо Tools from 
MicroCraft Systems, Inc. 


RGL Real-time Graphics 


With RGL you can write programs for Apple II HI-RES 
graphics that move and rotate 3-D objects at real-time 
speeds--fast enough to make interactive animations 
possible. RGL is ideal for educational uses, interactive 
graphics are easy to program, even for beginners. An 
object is created by drawing lines in 3-D Space, and as it 
moves and rotates, its size and perspective are 
automatically adjusted. The source code library of 
example programs includes several two player games, a 
function to print a HI-RES screen, and many other 
graphics programs. Programs are very short, our tank 
battle animation, with game paddles controlling two tanks 
is only 4 pages long. 

A text file is compiled into a BRUNable program. RGL is 
a very efficient structured language, similar to ‘С No 
additional hardware or software is needed. Also available 
on Apple CP/M disk. 


RGL System (Compiler and SuperEdit) .......... $130 
RGLcompileranddocumentation.............. $85 
Documentation with Demo disk ............... 525 


Cassette vers. (Resident compiler and screeneditor) .. .$60 


Super Edit Full Screen Editor 


Horizontal scrolling allows 80 columns * Move cursor by 
character, line or page * Search and replace * Block move 
and copy * Versions available for most 80 column boards 
SuperEdit............. $75 (Manual only... $15) 


Macr oLink Complete 6502 Assembler 


Disk Assembler, unlimited source file size, nestable file 
includes * Recursive macros and nestable conditional 
assembly * Links source or object code * Editor provided 
Macrolink ......... ..$125 (Manual only... $15) 


DiskScreen Disk Utility 


Display a complete disk sector in hex and ASCII using 
HI-RES screen, edit sector by typing over display. With 
Source listing. ......................... $40 


Note: All programs require a single disk drive and 48K. 
When ordering please specify configuration. 


Inquire about 6800 and 8080/Z80 cross-assemblers. 


Compu 
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Software 


8086 Software 


* VEDIT full screen editor for CP/M-86, 5СР 86-DOS and 
IBM Personal Computer. 


Дел? 
ү, 

TOS ч 

banh 


* CP/M-86 BIOS for popular S-100 disk controllers and 
SCP 8086 computer. Source Code $90 


V-COM Disassembler 


Finally a Z-80 disassembler for CP/M which produces 
easy to read code, a cross reference table and handles 
INTEL and ZILOG mnemonics. V-COM is exceptionally 
fast and produces an .ASM file directly from a .COM file. 
V-COM can accept two user created information files. One 
contains assignments of labels to 8 and 16 bit values; the 
second specifies the location of tables and ASCII strings. 
The resulting .ASM file will then contain labels and proper 
storage allocation for tables and strings. Each information 
file may contain nested ‘INCLUDE’ to other files. Each 
package includes variations of V-COM compatible with the 
TDL, MAC and two types of ZILOG assemblers. $80 


F astScr СЕП CRT emulation and Screen Line Editor 


FASTSCREEN enhances your memory mapped 
hardware by providing a fast and highly compatible 
emulation of popular CRT terminals. The screen line 
editing allows you to move the cursor to any line on the 
screen, edit it and re-enter it without retyping. (Great 
when you mistype a long command line). It also includes 
paging and optional interrupt driven keyboard routines. 
(FASTSCREEN is provided as source code and requires 
assembly language knowledge for installation.) $85 


PIICEON 24x80 S100 
Video Board 


The PIICEON V-100 offers memory mapped speed, 
but being 1/0 mapped, uses no memory space nor bank 
select. FASTSCREEN is the perfect software driver for the 
V-100. Fully assembled and tested by PIICEON, the 
company known by OEMs for reliability. 

PIICEONwith ЕАЅТЅСКЕЕМ ................. 5480 
РПСЕОМ board опіу...................... 5460 
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СР/М 
CUSTOMIZABLE 
FULL SCREEN EDITOR 


The Industry 
Standard is 


Uniquely User 
Oriente 


VEDIT is user oriented to make 
your editing for program development 
and word processing as fast and easy 
as possible. Particularly unique is the 
customization (installation) process 
which makes VEDIT the only editing 
package that allows you to determine 
your own keyboard layout and use 
any available cursor and function 
keys. Just think of the difference it 
makes in your ease of learning and 
usage to type cursor and function keys 
instead of memorizing obscure control 
characters. The customization extends 
to much more, takes only a few 
minutes and requires no 


programming knowledge. 


Unequaled Hardware 
support 


The CRT version directly 
supports over 35 terminals (including 
ANSI standard) in its installation 
menu and utilizes ‘smart’ terminal 
features such as line insert/delete, 
reverse scroll, status line and reverse 
video. Function keys on terminals 
like the Televideo 920/950, Heath 
H19, IBM 3101 and XEROX 820 are 
all supported. The memory mapped 
version is extremely flexible, supports 
bank select such as on the SSM VB3 
and screen sizes up to 70 X 200. 
With this level of customizability and 
hardware support, VEDIT will be fully 
integrated into your system. 


User Oriented 
Features 


You get the features you need, 
like searching, а scratchpad buffer for 
moving and rearranging sections of 
text, complete file handling on 
multiple drives and iteration macros. 
For ease of use VEDIT has features 
you won't find elsewhere, like 
automatic indenting for use with 
structured languages such as Pascal 
and PL/I. You are less likely to make 
a mistake with VEDIT, but if you do, 
one key will ‘Undo’ the changes you 
made to a screen line. And if you 
run out of disk space with VEDIT, you 
can easily recover by deleting old files 
or even inserting another diskette. 


Take a hint from our customers who - 


have other editors and word 
processors. They find VEDIT the 
fastest and most comfortable to use. 


Full Screen Editing 
with Exceptional 
Speed 


VEDIT gives you true ‘what you 
see is what you get’ full screen 
editing. It creates and edits standard 
text files of up to one diskette in 
length, which are fully compatible 
with all compilers and text processors. 
VEDIT’s unequalled speed is partly 
due to its ability to edit up to 47K of 
a file entirely in memory. There is 
no slow and annoying continuous 
disk accessing as found on most other 
editors/word processors. Yet you can 
still handle multiple files, insert a 
specified line range of another file 
anywhere in the text and even change 
diskettes. 


Compu 


New Word 
Processing 


The new word-wrap and ability 
to print any part of the file makes 
VEDIT suitable for simple stand-alone 
word processing, or it may be used in 
conjunction with a text processor. 
Printer control characters can be 
imbedded in the file. The cursor’s 
line and column positions can 
optionally be displayed. 


Now for 
Xerox 820 


IBM 8088 


Ordering 


Many dealers carry VEDIT, or 
you may contact us for fast delivery. 
Specify your microcomputer, video 
board or the CRT terminal version, 
the 8080, Z80 or 8086 code version 
and disk format required. 
Demonstration versions available for 
some machines. 


VEDIT - Disk and manual 
For 8080 orZ80......... $145 
For CP/M-86 ог IBM 8086 . .$195 
Manualonly ............. $15 


VISA or MASTERCARD Welcomed 


Apple II Softcard * TRS-80 II and 1 
SuperBrain * Heath H8/H89 * Altos 
NorthStar * Vector * MP/M * IBM 


CP/M and MP. Mare registen sd iradentarks of Digital Research, Inc. 
Apple I is -gistered trademark of Apple Computer, Inc. Sefiandis a 
trademark of Microsoft, TRS-80 is a trademark of Tandy Cum. 
1955 Pauline Blvd., Suite 200 
Ann Arbor, Michigan 48103 


(315) 996-1299 


View 


PRODUCTS, INC. 


Circle 83 on inquiry card. 


Lots of like new products в (| 


e e 1. Ciarcia, Steve. "Build a Z8-Based Control 
іп this free catalog! Computer with BASIC, Part 1," BYTE, July 
ө 1981, раде 38. 
2. Ciarcia, Steve. ‘Build a 28-Based Control 
\ Computer with BASIC, Part 2," BYTE, 
August 1981, page 50. 

З. Ciarcia, Steve. "Build an Unlimited- 
Vocabulary Speech Synthesizer," BYTE, 

Em егт September 1981, page 38. 
omp T 4. Cole, E. W. Introduction to Meteorology. 

is selling New York: John Wiley and Sons, 1970. 

6,127 5. Dvorak, Neil. ‘Sonic Anemometry for the 

state-of-the-art Hobbyist,’ BYTE, July 1979, page 120. 

alactronic 6. Firth, Michael В. "Do It Yourself Weather 

instroments Predictions," BYTE, December 1976, 
page 62. 

7. Smith, Stephen P. “Graphic Input of 
Weather Data," BYTE, July 1979, page 
16. 

8. Viola, John T. and William E. McDermott. 
“А Recording Mercury Manometer,” Jour- 
nal of Chemical Education, October 1976, 
page 670. 


Special thanks to Bill Curlew for his 
help in writing the software for the Z8 
t t i g processor. 

ataino س‎ 
Editor's Note: Steve often refers to previous 
Circuit Cellar articles as reference material for 
each month's current article. Most of these past 
articles are available in reprint books from 
BYTE Books, 70 Main St., Peterborough, NH 
03458. Ciarcia's Circuit Cellar, Volume I 
REI Sales Company covers articles that appeared in BYTE from 
September 1977 through November 1978. 
Ciarcia's Circuit Cellar, Volume II contains 
articles from December 1978 through June 
1980. Ciarcia's Circuit Cellar, Volume ШІ con- 
tains the articles that were published from ]uly 


Money back guarantees, too! 1980 through December 1981. 


You can save a lot on equipment acquistion costs when you acquire 
good-as-new electronic equipment at "good-as-old" prices. More The Z8-BASIC Microcomputer 
than 6,100 like-new items have been removed from the North 
American inventory of Genstar Rental Electronics, Inc., and they're 
all available for purchase right now. Ask for your free copy of the 
sales catalog now. Call (800) 227-8409 ... in California (213) 


(800) 225-1008 


and the Sweet Talker voice syn- 
thesizer are available from: 


993-7368, (415) 968-8845, ог (714) 879-0561... or (800) 225-1008 Тһе Micromint, Inc. 
— in Massachusetts (617) 938-0900. 917 Midway 
Woodmere, NY 11598 
GENSTAR (800) 645-3479 (orders only) 
(516) 374-6793 (technical 
REI Sales Company eni 
19525 Business Center Drive e Northridge, California 91324 

| For your Free Catalog - Quick - Fill out and send in this coupon today! | pansion motherboard, а cassette 

ПІ do want your free Sales Catalog О It's very important to me to get the : A . 
| right away. Send it to me... NOW! following good, like new equipment | interface, a тело pansion 
| D Id like a copy of the new Genstar at less-than-new prices: | module, апа 28 cross-assemblers 
| Rental Electronics, Inc. Rental a. (for CP/M and TRS-80 systems) 

Catalog, too. | х 

| are also available. 
| МАМЕ ИТЕ | 

ORGANIZATION |... SSS a o | 
| ADDRESS... 1. 1 2JZ—^ . .MAIL STOP | То receive а complete list of Ciarcia Cir- 
| CITY/STATE/ZIP | cuit Cellar kits available from Тһе Micro- 
| TELEPHONE B282 | Mint, circle 100 on the inquiry card. 
| Please complete coupon and mail to: Genstar REI Sales Company, 19525 i 
L Business Center Drive, Northridge, CA 91324 ® Genstar REI Sales Company 1982 , 
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ZEuLS™" is a minicomputer 
AND a microcomputer. 
Through multiprocessor tech- 
nology, each user has a dedicated 
Z-80A-based single-board micro- 
computer module, housed in the 
system mainframe. 

But users enjoy minicomputer 
performance and capacity. Includ- 
ing modular hard disk storage of 
34to 600 megabytes. Tape backup. 
Shared printers with spooling and 
queuing. Disk caching. Access to a 
common database. 

Unequalled flexibility and 
reliability. The completely mod- 
ular, stackable system can expand 
to 64 users. To add a user, add 
only a dumb terminal and an 
inexpensive user microcomputer 
module. 
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ZELS sounds powerful. 
Now prove it. 


2Еш5, MUSE: OSM Computer Corporation 
Registered trademark: 
CP/M: Digital Research 


SSS SSS SS нын пып шын пыш SSS Se eee eee ПЫШ ШЕШ шн: кен іші 


Апа 2Е 5 isn't fazed by light- 
ning, voltage variations, or power 
failures. Power for the entire 
system is “buffered” through a 
battery/recharger system that 
provides up to 20 minutes of 
operating power. 

Un :qualled value. MUSE™ 
multiprocessor operating system is 
compatible with CP/M®. Minicom- 
puter performance and capacity. 
New levels of reliability and flex- 
ibility. All at a per-user price that 
is shockingly competitive. If the 
coupon isn't fast enough, call. 


OSM Computer Corporation 

2364 Walsh Avenue 

Santa Clara, CA 95051 

(408) 496-6910 TWX 910-338-2099 
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Why this operating system? 

Ask the leading independent 
software vendors. They know 
Intel's iRMX 86 well 
enough to know it's 
an industry standard; 
that it allows them to 
plug into VLSI tech- 
nology, and to design in 
a heap of high-perform- 
ance features. 

Ask OEM's. They'll 
point out how it lets them 
tap a vast reservoir of mass- 
market application software. 
And how major software 
houses have already packed it \ 
with popular languages. | 

And both will tell you that iRMX 86's 
performance and cost advantages are flat 
out impressive. Which makes it a marv- 
elous match for the industry's most widely 
used VLSI microcomputers— the iAPX 
86 and iAPX 88. 


How marvelous? 
iRMX 86 has two to 
five times the multitasking 
talents of any other microcomputer 
operating system. So users can perform 
various chores simultaneously — with blazing, 
realtime system response. Thanks to ultra- 
fast context switching, task synchronization 
and memory-based message passing. 

And iRMX 86 even supports multi- 
processing. Not only overseeing our 8087 
numeric processor and 8089 I/O processor, 
but going even further. Often helping a 
whole team of 8086, 8088 microprocessors 
and 8087, 8089 processor extensions work 
together. While youre reaping the rewards 
of multiprocessing performance — without 


having to wrestle with multiprocessing Incidentally, all these features are 

software. available for $130/unit in OEM quantities. 
Most importantly, iRMX 86 is the only Plus all are backed by extensive docu- 

operating system taking mentation, development 


full advantage of | The leading software vendors have added the tools, workshops, field 
VLSI— already putting most popular languages to iRMX 86. support, software main- 
its advanced archi- Company anaut aahi tenance, and a company 
tectural virtues into MEET. — ———— namie that’s liable to turn 
Ji icrosoft BASIC Interpreter h 

silicon. - BASIC Compiler up anywhere. 

А prime example COBOL Who knows, maybe 
being our iAPX 80130 Microfocus CIS COBOL everywhere. 
operating system Digital Research CBASIC For a free copy of 
processor. It squeezes Тыге FORTRAN our article “Choosing a 
timing tasks, interrupt Pascal Microcomputer Operating 
processing and key adit T System, contact your 
functions of the iRMX xi cc ы local distributor. Or write 


86 nucleus all onto a our Literature Department, 
chip. Marking the first major chapter in our 3065 Bowers Avenue, Santa Clara, CA 95051, 


cde to rige operating software Я (408) 987-8080. 
into silicon—so performance goes up as the в Af 
cost goes down.. ІП — S 


And when it's time to tie into a com- 
munications network, you wont have to get 


Europe: Intel International, Brussels, Belgium. Japan: Intel Japan, Tokyo. 


tan led up writing complicated sof tware: United States and Canadian distributors: Alliance, Almac/Stroum, Árrow 
Тж М ae" Electronics, Avnet Electrenics, Component Specialties, Hamilton/A vnet, 
bui tan software drivers are already іП place. Hamilton/Electro Sales, Harvey, Industrial Components, Pioneer, L.A. Varah, 


Wyle Distribution Group, Zentronics. 


In fact, ІКМХ 86 is the only microcomputer 
operating system to support Ethernet* 
the de facto standard for local area networks. 
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А Homebrew Graphics Digitizer 


Neal Atkins 
5 Island Ave., Apt. 16-C 
Miami Beach, FL 33139 


Enrique Castro-Cid 
7136 Bonita Drive 
Miami Beach, FL 33141 


For the past six years, coauthor Enrique Castro-Cid has 
been developing a new art form that combines art, com- 
puters, and mathematics. In particular, it uses branches 
of mathematics called conformal mapping and complex 
variables. Castro-Cid's technique is related to such topics 
as relativity and black holes in space. Images of giant ob- 
jects the size of the earth are transformed to canvas size 
through a process that involves converting a drawing to 
coordinates and transforming the coordinates using 
mathematical functions to new points plotted апа 
painted on canvas. Although the early work was done 
completely by hand, the use of computers for this process 
was a natural evolution. 

This article describes a device that, when used with a 
computer, converts a drawing to its Cartesian coor- 
dinates (see photo 1). This graphics tablet is inexpensive 
and easy to build using the most elementary tools, yet it 
provides a high degree of accuracy. It can be im- 
plemented on most microcomputers that have two A/D 
(analog to digital) input channels. It can also replace the 
paddles or joysticks found on some computers. 


Child's Play 

We considered several designs for this graphics tablet. 
The simplest scheme to implement mathematically is a 
Cartesian-coordinate device having two linear poten- 
tiometers, one for the X direction and one for the Y direc- 
tion. This idea is similar to the way the child's toy Etch- 
A-Sketch works. The disadvantage of such a device is the 
user must turn two knobs. If the two potentiometers are 
somehow connected, the mechanical linkage becomes 
quite difficult to fabricate, requiring either a rack-and- 
pinion gear or a string drive. À second design is based on 
polar coordinates, where the angle and radius are 
measured. The device to measure the angle can be easily 
built using a potentiometer, but the varying radius is still 
difficult to measure. 

However, the human anatomy provides a very work- 
able solution to this problem. А person's shoulder and 
elbow are able to cover a wide area without actually 
changing the length of his arm. Using the human arm as a 
model, a two-section mechanical arm, having pivots 
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analogous to the shoulder and elbow joints (see figure 1) 
can be built. Such a design is easily fabricated using two 
fixed-length members and two potentiometers. The 
mathematics becomes more involved than in the other 
designs, but the use of a computer makes construction a 
simple task. 


(1a) 


(-10, 0) (10,0) 


| ЩЕ | 1 | 
- POTENTIOMETER| 
| 


— © 


LJ 
нв 


(-10,-15) 


(1b) 


Figure 1: Trigonometric conception of the graphics digitizer. 
Figure 1а shows the physical arrangement of the potentiometers 
on the arms. Figure 1b is labeled with the variables used to 
represent measurements made by the device. 
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Although the Datasouth 05180 matrix printer may not exactly rate as a work of art, our customers have а very 
high opinion of its value. Over the past year, we have shipped thousands of DS180 printers to customers throughout 
the seno. Many of our sales now come in the form of repeat business—a strong testimonial to the acceptance of 
a product. 

The success of the DS180 in a very competitive market did not happen by accident; rather through our sensitivity 
to the needs of the industry. This sensitivity we сату through research anc development, production and quality con- 
trol and finally to after sales support and service. 

Recently we introduced new enhancements to make the DS180 printer even more versatile. Dot addressable raster 
scan graphics produces output of computer generated charts, maps and graphs at a resolution of 75 x 72 dots per 
inch. Variable horizontal pitch selection allows printing at 10, 12 | 
or 16.5 characters per inch plus double wide printing at 5, 6 or 
8.25 characters per inch. The expanded 2K FIFO print buffer 
handles a full CRT screen dump at up to 9600 baud without de- 
laying the host system. We also offer transparent mode for isolat- 
ing communications problems, and for APL users, the dual ASCII/ 
APL character set option. 

Check ourlistoffeaturesandwe thinkyouwillagreethattheDS180 
offers the most complete performance package in matrix printers. 


D5180 PRINTER STANDARD FEATURES OPTIONAL FEATURES 

» Microprocessor Control + Vertical Tabs . Compressed Print — 10,12. 16.5 cpi 
4 180 Print zs ME » Perforation Skip-Over + High Resolution Dot = 

» Bidirectional/Log See « Auto Line Fee dressable Graphics 

• 1000 Character Buler Ет ndala) » 6/8 LPI “2 К рер! Print Buffer 
e 9x7 Dot Matrix „Ашо End of Line Carriage Retum — APL/ASCI Character Set 
* Expanded Characters » 5 [PS Paper Slew 

+ Adjustable Printhead/ 1:6 Copies * Parallel and Serial interfaces 

: 96 ASCII Character Set «110-9600 Baud Communications 

“Са e Ribbon + Terminal Status Indicators 

• 132 Column Print Width * Audio Alarm 

» Tractor Feed (Front or Bóttem) + Self-Test 


e Non-Volatile Format Retention » Xon Хой 
* Top of Form s Paper Out Detection 
+ Horizontal Tabs 


The DS180 is available nationwide through our m 4 
network of sales/service distributors. А ОБ E PT овче 


**aatacout: 


computer corporation 


Р.О. Box 240947 е Charlotte, NC 28224 е 704/523-8500 


Geometry and Formulas 
To find the coordinates X,Y of the stylus, given any 
voltages М, V; provided from two potentiometers, the 


Photo 1: The homebrew graphics-tablet digitizer, built from a 
standard drafting table. 


(2a) 


Photo 2: Construction details of the graphics tablet. Photo 2a 
shows the arrangement of the potentiometers on the table and 
the arms. Note the stylus holder borrowed from a commercial 
pantograph. Photo 2b shows how clearance was obtained for 
the batteries and the on/off switch. 
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voltages are converted to angles using the following 
equations: 


0, 
0; 


scale, X V, + trans, 
scale; X V; + transi 


The isosceles triangle (see figure 1b) formed by the two 
equal, fixed-length arms R has a variable-length 
hypotenuse H. At its apex is the potentiometer that pro- 
duces V;. This voltage is converted to angle 0; using the 
equation above. Trigonometry relates the base angles 6, 
and the lengths H and R, as follows: 


and H/2R = sin (62/2) 
Н = 2R sin (0,/2) 

Thus 0; = 2 arcsin (H/2R) 

The angle ф of the radius Н is the sum of angle 0 and 

angle 8: 


ф- 0 + В 
Using the equation for 8 above: 
$ = 0, + 90 — 0/2 


This provides a solution, expressed іп polar coordinates, 
involving a radius of length H and angle ¢ as its only 
variables. This is easily transformed to Cartesian coor- 
dinates: 


X = Н cos (ф) 
апа Y = H sin (ф) 


The computational procedure is as follows: beginning 
with voltages У, and М;, the angles 0, апа 0; аге com- 
puted. Radius H is found from angle 0; and R. Angle ¢ is 
found using angles 0; and 0,. Finally, the coordinates X 
and Y are computed using H and 4. 


Calibration 

The device is calibrated by setting the stylus to two 
known test points (Xi, Yi), (Xa Yi) on the table and 
sampling the corresponding voltages V,,, where i is the 
potentiometer and j is the test point number. Then for 
each of the two positions: 

¢; = arctan (Y,/X) апа Н, = {ұз + y: 
Using earlier equations (remember that 0;, refers to poten- 
tiometer 2 and 0,; refers to potentiometer 1): 


0,; = 2 arcsin (H,/2R) 
0, = رم‎ — 90 + 0,,/2 
Өл = scale; X Va + trans, 
for potentiometer i test point 1 
04 = scale; X Va + trans; 
for potentiometer i test point 2 
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WELCOME TO THE FUTURE. 


* * 


* ж ж 


For *465.” this ІШІ feature terminal is 
a lot smarter than you think! 
Call the "800" number today to order or for more 


Ж Ж 


information. 


800-277-1258 ж ж 


In California call 800-972-5286 


Emulog Inc. 
48881 Kato Road 
Fremont, CA 94538 
(415) 490-1290 


| | STAR 
Manufactured by Emulog Inc. 


Ж Sold excjysively through 
Phasar Marketing 


THE FUTURE TERMINAL 
WILL COST $465:° 
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Two great single-user 


computers that can 


for multi-user applications 


when you need it. 


We're bursting with new ideas when it 
comes to small business computers and 
peripherals designed to give you much more 
value for your money. That's why we've 
zoomed to our No. 1 position among inde- 
pendent suppliers of CRT terminals. We make 
it our business to get new ideas to market 
first. So, meet our latest new idea. The 
Model TS 802. 

The new TS 802 has been designed with 
upgradeability and growth in mind. You can 
start out with a Model TS 802, using it as a 
powerful, single-user work station with a full 
data processing and word processing capa- 
bility. Then, as your computer needs expand, 
you can add our TS 806 or TS 816 multi-user 
hard disk system to build a versatile multi- 
station mass storage computer for up to 16 
users and 70 Mbytes of on-line storage. 

The TeleVideo TS 802 computer: It can grow 
as your needs grow. Thats computer power 
with no restrictions or hassles. Now, that's 
a real new idea! 


New Technology Galore 

Looking at the hardware, our new idea 
TS 802 Series comes in two different versions. 
The TS 802 features two 5'4-inch floppy disks 
for 1 Mbyte of on-line storage, a Z80A micro- 
processor, 64K or НАМ memory, and a 4K 
EPROM for diagnostics. The TS 802H com- 
puter has one 54-inch Winchester disk drive 
with 10 Mbytes of on-line storage, and a 
single 500 Kbyte minifloppy disk unit. Both 
versions come in an attractive, low-profile 
desktop enclosure that can enhance any 
modern office decor. 


Nationwide Service: 
All computers are backed and serviced by 
General Electric’s Instrumentation and Com- 
munication Equipment Service Centers. 
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Worth Looking Into 

Both versions of the TS 802 computer offer 
an easy-to-read green phosphor CRT display 
with an exclusive patented character reso- 
lution that spells goodbye to eyestrain. The 
telescreen gives you advanced editing with 
wraparound, smooth scrolling, special graph- 
ics characters, and versatile screen attributes. 
And the detachable keyboard can be placed 
conveniently anywhere you want it. 


Just the Software You Want 

In its stand-alone mode, our new TS 802 
Series uses the “CP/M® operating system. 
In the multi-user mode, each TS 802 satellite 
user station runs CP/M under TeleVideo's 
unique +MmmOST™ Service processing sys- 
tem that provides scheduling, file/record 
locking, and data base access control formerly 
only possible with much more expensive and 
sophisticated multi-user operating systems. 


The Price is Right, Too! 

Our new idea Model TS 802 computer is 
priced at just $3495. And the Model TS 802H 
is only $6995. These two revolutionaries can 
deliver new idea features you might have to 
pay $30,000 for elsewhere. If you want to get 
down to business, try a new idea computer 


_ from TeleVideo today. 


Go Televideo 
TeleVideo Systems, Inc. 
1170 Morse Avenue 
Sunnyvale, CA 94086 
(408) 745-7760 
(800) 538-8725 (Toll free outside California) 
*CP/M® is a registered trademark of Digital Research, Inc. 
ay ck ن و ی‎ эш multi-task, multi-processor 


perating System Technology) is a trademark of 
Teves Systems, Inc. 


For each potentiometer i there аге two equations and two 
unknowns: scale and trans. However, 0 and V аге 
known. Therefore, the next step is to solve for the 
calibration factors: 


del = Va == Va 
scale, = (0, — 045)/del 
trans, ^ (Va 05 — Va 04)/del 


The computational procedure is as follows: compute 
the angles 0 for both potentiometers (i) at both positions 
(j). Then, compute the calibrating factors for poten- 
tiometer i — 1, and repeat for the second potentiometer. 


Construction Details 

The graphics tablet was constructed using materials 
readily available from most art or drafter's suppliers. The 
table is a standard 18-inch by 26-inch wooden drawing 
board, drilled and countersunk to accommodate poten- 
tiometer 1 (see photo 2a). Two 14-inch-long two-by-twos 
were screwed to the underside of the table, providing 
clearance for the batteries and the on/off switch (see 
photo 2b). The A/D converter accepts signals in the 
+2.56-V range. Four D cells were selected as a power 
supply (see figure 2) because of their low cost and noise 
immunity. Also, due to the high resistance of the poten- 
tiometers and the A/D converters high internal 
resistance, the battery drain is very low. The batteries 
provide +3 V. If your A/D converter requires only а 
positive voltage, the two batteries on the negative side of 
ground can be eliminated. Batteries of other voltages can 
be substituted to meet other applications or completely 
omitted if you substitute the potentiometers for paddles 
or joysticks. 

The graphics tablet operates by measuring angles; 
therefore, in order to achieve high degrees of accuracy, 
the potentiometers must have a very linear taper 
(response). At first we used inexpensive 10 percent 
tolerance potentiometers as shown in the photos. We 
found when a straight line was drawn, the digitized 
computer-graphics line had a slight waviness. However, a 
later model of the tablet was built using precision linear 
taper 0.5 percent potentiometers that greatly reduced this 
problem. They are mounted so that when the arms are at 
the middle of their range of motion, the shafts of the 
potentiometers are rotated approximately halfway. 
They must never be at their limit. Another condition af- 
fecting accuracy is mechanical rigidity; the arms must be 
free of play and torsion. The working arm length from 
potentiometer to potentiometer and from potentiometer 
to stylus is exactly 7 inches. This measurement is critical 
if the device is to be linear. Notice the longer arm is 
counterbalanced to prevent potentiometer 2 from drag- 
ging on the drawing surface. The counterweight consists 
of a number of metal washers mounted on a bolt. Some 
of the hardware, such as the knurled nuts and stylus 
holder, was borrowed from a pantograph (a device for 
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enlarging drawings) that we purchased at the local art 
store. 


Operation and Programming 

The program in listing 1 was written in BASIC and can 
be easily modified for other systems. The main routine 
has two options: Calibration and Draw. During calibra- 
tion, the computer asks the artist to place the stylus at 
position one, where X = —4 апа Y = 0. The artist then 
enters the coordinates —4, 0, and the computer samples 
the voltages from both potentiometers. Then the process 
is repeated for position two, where X = 8 and Y = —8. 
We found the choice of test points not to be critical, but 
these two provide a good compromise for the physical 
placement of the stylus and the accuracy of the 
trigonometric functions. However, the measurement and 
perpendicularity of the points should be as exact as possi- 
ble. The program now has all the information it requires 
to compute the calibrating factors scale and trans. Once 
the calibration procedure has been done, it does not have 
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5K LINEAR TAPER 
PRECISION POTS 


Figure 2: А schematic diagram of the digitizer showing the 
simplicity of the device. The analog voltages provided by the 
potentiometers are stored in a computer after they are put 
through an analog-to-digital converter. 


НЕ? 


8. | 
ЕРЕН MODE? 0-2 КООМ 


HUDED 
LOCATION & SCALE 
“3.79 
-4. 
.087 
Figure 3: А representation of an original drawing after it has 


been digitized and transformed according to a mathematical 
equation of the artist's choosing. 
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Finally, you сап buy state-of-the-art 
S-100 static memory for your 
computer at unprecedented savings. 

Memory Merchant's memory 
boards provide the advanced 
features, quality and reliability you 
need for the kind of operational 
performance demanded by new 
high-speed processors. 


COMPLETELY ASSEMBLED 


These memory boards are not kits, 
nor skeletons—but top quality, high 
performance memories that are 
shipped to you completely assembled, 
burned-in, socketed, tested and 
insured with one of the industry’s 
best warranties. 


SUPERIOR DESIGN & QUALITY 


Memory Merchant's boards аге 
created by a designer, well-known 
for his proven ability in advanced, 
cost-efficient memory design. 
Innovative circuitry provides you 
with highly desired features and 
incredible versatility. 

Only first quality components are 
used throughout, and each board is 
rigorously tested to assure perfect 
and dependable performance. 


SHIPPED DIRECT FROM 
STOCK 
All Memory Merchant's boards are 
shipped direct from stock, normally 
within 48 hours of receipt of 
your order. 
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16K STATIC RAM $169 
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32K PARTIALLY POPULATED $479 48K PARTIALLY POPULATED $659 


NO RISK TRIAL 
We are so convinced that you will 
be absolutely delighted with our 
boards that we extend a no risk trial 
offer. After purchasing one of our 
boards, you may return it (intact) for 
any reason within 15 days after 
shipment and we will refund the 
purchase price. 


NEW 18 MONTH LIMITED 
WARRANTY! 


The reliability of our boards, through 
quality controlled production and 
proven performance, has enabled 

us to extend our warranty to a full 
18 months. This includes a 6 month 
exchange program for defective units. 


HOW TO ORDER 
Please send check, money order, 
VISA or MASTERCHARGE (add ICA#) 
with your order. Sorry, по C.O.D's. 
Specify model number, and quantity 
desired. Shipping and handling 
charge is $5.00 per board. California 
residents add 696 Sales Tax. Credit 
card purchases may be telephoned 
to (415) 483-1008. 
OEM and DEALER inquiries invited. 


„Memory 
Merchant 


7 


14666 Doolittle Drive 
San Leandro, CA 94577 
(415) 483-1008 
Prices, terms, specifications subject to change without notice. 
Circle 197 on inquiry card. 


64K RAM, Model МІМ65К165 

Cool running operation to 10 МН? 

Ultra low-power consumption 
Fully loaded 64K board draws: 
Typ. 350 Ma. (Max. current 550 Ma.) 

Bank Select Capability 

Extended Addressing Capability 

One 16K submodule equipped with a 
2K window which may be located 
in any of the 2K segments 

2716 (5V) EPROM Compatibility: 
Programmed 2716 EPROM's may 
replace any or all of the RAM 

Four independently addressable 16K 
submodules оп one board organized 
as two pair of independent 32K 
banks or as one 64K Extended 
Address Page. Each 32K bank 
responds independently to phantom. 
Bank Select logic is compatible 
with either Cromemco Cromix* or 
standard Bank Select software. 

*Cromix is a trademark of Cromemco. 


New 16K (2K X 8) 150ns Static RAM 
Runs on апу S-100, 8-Ыї system 
MPM Conversion Option: Write for details. 


16K RAM, Model MM16K14 

Bank Select Capability 

Extended Addressing Capability 

One 4K segment equipped with 1K 
windows 

Four independent 4K X 8 byte 
segments 

Uses field proven 2114 (1K X 4) 

Low-power consumption (Typ. 1.3 Amps) 

Runs оп any 5-100 8080, 4 MHz 
2-80 or 5 MHz 8085 system. 


Listing 1: A BASIC program that allows calibration of the digitizer and storage of drawing information. 


100 
110 
120 
130 
140 
150 
160 
170 
200 
619 
220 
230 
240 
250 
260 
270 
280 
290 
500 
510 
520 
350 
540 
350 
560 
370 
580 
590 
400 
410 
420 
430 
4409 
450 
460 
470 
480 
490 
500 
510 
520 


530 


REM ***xxxx*k 
REM x ETCH * 
REM *x*x***h*k 
REM 
REM 


DIM Х(200),Ү(200) , THETA(2,2), УСА (2,2) , SCALE(2) , TRANS(2) 


REM INITIALIZE 
R 27.0 


REM MAIN LOUP, READ USERS RESPONCE, 


INPUT "CAL OR ОРАН", АМ8$ 


IF АМ8% = "CAL" THEN GOSUB 300 


IF АМ5% ¥ "ОРАМ" THEN GOSUB 600 


GO f0 210 

REM 

REM 

REM 

REM 

REM 

REM **x**k*kk 

REM * CAL * 

НЕМ ***x**** 

FOR IPOSTN3! TO 2 


PRINT "SET THE ARMS TO POSTTTON",IPOSTN 


INPUT "X POSITION JS",XCAL 
INPUT "Y POSITION IS",YCAL 


HEM SAMPLF A/D CONVERTER AND GET V1, 


GOSUB 1000 
VCAL(1,IPOSTN) = VI 
VCAL(2,IPOSTN) т V2 


H s SOR( XCAL T2. + YCAL 72) 


PHI € ATN( YCAL / XCAL ) 


IF XCAL < 0 AND YCAL »z0 THEN PHI] £ PI(1,0) + PHI 
IF XCAL < 0 AND YCAL < 0 THEN PHI 2 PI(1.0) + PHY 
IF XCAL > 0 AND YCAL < 0 THEN PHI a PI(2,0) + PHI 
ТНЕТА(2,ІРОЅТМ) ғ 2,0 ж ASNC НИ ( 2,0 x P ) ) 

THETA(1,; IPOSTN) = PHI + ( THETA(2, IPOSTN) 


NEXT IPOSTN 
FOR IPOTsi TO 2 


DENOM 3 VCAL(IPOT,1) = VCALCIPOT,2) 
SCALECIPOT) = ( THETACIPOT, 1) 
TRANSCIPOT) ғ ( У(ІРОТ,1) * ТНЕТА(ТРОТ,2) 


Ve. 


- ТНЕТА(ІРОТ,2) ) / DENOM 


"Ү(ІРОТ,2) % THETACIPOT,1) ) / DENOM 


NEXT IPOT 


540 RETURN 


550 
560 
570 
$80 
590 


600. 


610 
620 
650 
640 
650 


80 


REM 

REM 

REM 

REM 

REM 

REM **x*x*kxkx 

REM ж DRAW ж 

REM xxx kk kk 

REM INITIALIZE BUFFER INDEX 
I = 0 

REM SAMPLE A/D CONVERTER, 
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GET Vi, 


Ve. 


Listing 1 continued on page 84 


ТЕК 2200 SERIES THE PERFORMANCE/ 


DUAL TRACE OSCILLOSCOPES PRICE STANDARD 


Tektronix 2213 "т 


Тһе scope: Tektronix. 
The performance: extraordinary. 
The price: now just $1100! 


The 2213 is the oscillo- 
scope you've been 
waiting for, from the 
world's largest and most 
respected scope 
manufacturer. 


Its advanced design 
makes possible an un- 
precedented low price for 
quality, performance апа 
reliability that are unmis- 
takably Текігопіх! 


Now, when you order 
direct via our new toll-free 
order desk, you can take 
delivery on this Tektronix 
oscilloscope for the lowest 
price ever offered! 


The 2213'sradical new 
design includes 65% 
fewer mechanical parts, 
fewer circuit boards, 
electrical connectors and 
cabling. Result: a lower 
pricefor you plus far 
greater reliability. 


"Price FOB Beaverton. OR 


Yet performance is pure 
Tektronix: there's 60 MHz 
bandwidth for digital апа 
high-speed analog circuits 
The sensitivity for low signal 
measurements. The sweep 
speeds for fastlogic 
families. А complete trigger 
system for digital. analog or 
video waveforms. And new 
high-performance Tektronix 
probes are included! 


2213 PERFORMANCE 
DATA 


Bandwidth: Iwo channels. 
dc— 60 MHz from 10 Маім 
to 20 mV/div. (50 MHz from 
2 mVidiv to 10 mV/div). 


Sweep speeds: Sweeps 
from 0.5 s to 50 ns (to 5 
ns/div with X10 mag). 
Sensitivity: Scale factors 
from 100 V/div (10X probe) 
to 2 mV/div (1X probe). Ac- 
curate to + 3%. Ac or dc 
coupling. 
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Delayed sweep meas- 
urements: Standard 
sweep, intensified after 
delay, and delayed. 
(Need dual time-base 
performance and timing 
accuracy to + 1.5%? Ask 
about our 2215 priced at 
91400.) 


Complete trigger system: 


Modes include TV field. 
normal. vertical mode. and 
automatic; internal, exter- 
nal. and line sources; vari- 
able holdoff. 

Probes: High perform- 
ance. positive attachment. 
10-14 pF and 60 MHz at the 
probe tip. 


The price: Just $1100 
complete’. Order direct 
from Tektronix National 
Marketing Center. Phones 
are staffed by technical 
people who can answer 
your questions about the 


2213. Your direct order in- 
cludes a 15-day return pol- 
icy and full Tektronix 
warranty. 


For 35 years, Tektronix 
has been bringing the 
highest standard of per- 
formance to professionals 
throughout the world. 
Now it's easier than ever 
to get your hands on a 
Tek scope! 


ORDER TOLL-FREE 


800-547-1845 
Ask for Department 200 


(In Oregon. Alaska and 
Hawaii: 1-503-627-5402 
collect.) Lines are open 
from 8 am EST to 5 pm PST. 


Tektronix 


COMMITTED TO EXCELLENCE 
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4 The Altos Business Computer 
Now—A four station, 


Special. The most powerful, 


hard disk business computer reliable, easy-to-use system in its 


price range. And Altos backs it up 


with letter quality printer, with on-site, nationwide service. 


The hardworking engines of 
terminals and get-rolling e com 
software for less ауто with 
than $15 a day.* f necis demand Their tapia 
access, 10, 20 or 40 MByte 


Winchester hard disks let you file 
from a 3,000 to 12,000 page load. 


Our get rolling business soft- 
ware package includes multi-user 
systems software, Wordstar " for 
word processing and Microplan " 
for business analysis. And when 
you need more, your local Altos 
representative can route you 
through to hundreds of other busi- 
ness and accounting programs, to 
meet virtually any requirement. 
Plus Altos also lets you com- 
municate with other computers, 
mainframes, and even allows 
networking. 

Get on the right track! Join 


— — - Packed with 
utions and businesses who rely z 
on Altos computer systems. Call fresh ideas 
our toll free number or write for business 
today for the Altos sales and 
service depot nearest you. 

All aboard! 


Circle 17 on inquiry card. 


*Price approximate and may vary in your area. Daily lease COMPUTER SYSTEMS 


based оп: 917,000 principal. 20% annual interest. 5-year 
term. Includes: Altos АС58000-10 computer, letter quality 2360 Bering Drive 
printer. four Altos "smart" terminals and get-rolling 


software. Does not include tax. installation. training and san Jose. California 95131 
maintenance, Offer expires February 28, 1982. 


Wordstar is a trademark of MicroPro International Corp. 800-538- 7 8 h 2 
Microplan 1s a trademark of Chang Laboratories, Inc. 


©) 1881 Altos Computer Systems (In Calif. 800-662-6265) 


Listing 1 continued: 


660 
670 
680 
690 
700 
710 
720 
730 
740 
750 
760 
770 
780 
790 
800 
807 
810 
820 
830 
840 
850 
869 
1000 
1010 
1020 
1030 
1040 
1050 
1060 
1070 
1080 
1090 
1100 
1110 
1120 
1130 
1140 
1150 
1160 
1170 
1180 
1190 
2000 
2010 
2020 
2030 
2040 
2050 
2060 
2070 
2080 
2090 
2100 
2110 
2120 
2130 
2140 
2150 


GOSUB 1000 
THETA! = SCALE(1) ж Vi + TRANS(1) 
IMETA? а SCALE(2) ж V? + TRANS(?2) 
PHI з ( PT(1,0) е THETA? ) / 2,0 + ТНЕТА1 
H 3 2,0 * R + STN( THETA? / 2,0 ) 
I 21%1 
IF I>200 THEN NO 
PRINT "ketaz RUFFER FULL *xxxx«" 
RETURN 
DOEND 
XCI) 3 Н * COS(PHI) 
Ү(1) z H * STN(PHI) 


REM CHECK IF KEY HAS REEN STRUCK. GN TO SUBROUTINE 
GOSUB 2000 

IF CONEzO GOTO 660 

REM 

RETURN 

REM 

REM 

REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 


"DONE". 


Hk ok ok kok oF YF 

* A/D * 

kkekkkke 

THIS ROUTINE IS COMPUTER DEPENDENT AND MUST BE WRITTEN 

BY THE PROGRAMMER, EACH TIME IT IS CALLED IT SHOULD SAMPLE 
BOTH POTS, GIVING V1 AND V2, 2 TO 5 PAIRS PER SECOND IS АМ 
APPROPRIATE SAMPLING RATE, 


Hk ok ok ok ok FF o 
ж DONE ж 
ЖКЖ Д 
THIS SURROUTINE IS USED TO TERMINATE THE COLLECTION OF DATA, 
IT CHECKS IF THE USER HAS STRUCK A KEY WHICH INDICATES THE 
END OF COLLECTION, 

IF ООМЕ к 0 THEN CONTINUE SAMPLING, 
IF DONE NOT 0 TREN STOP SAMPLING, 
THIS ROUTINE MUST RE SUPPLTED RY THE 
Ж 


REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM ж 
REM DONE 
RETURN 
STOP 


PROGRAMMER, 


Жж 
* 


84 February 1982 BYTE Publications Inc 


инни stat dig kal two sigle indi: sahsi аре" еркі irn i Эһ FE Нет saber FEB pe hark up 


The New 8000 SX Micro Computer System With Winchester And Floppy And Tape 


Winchester technology The new 8000 SX Micro The floppy subsystem offers powerful TurboDOS. 
brought a tremendous increase Computer System with Winchester up to 1.2M byte per 8" drive. For all the facts and the 
in capacity, but it also dumped plus Floppy and Tape. It lets you The bulk memory subsystem, location of your nearest IMS 
a big problem in your lap. back up and restore a single file | an incremental cartridge tape International dealer, call us today 

How to dump all that data? or a complete drive with drive, stores up to 17M byte on at (714) 978-6966, Or write: 

Trying to transfer 10 to 40M maximum efficiency. a single cartridge. 
bytes of data between Winchester Choose from 10, 20 and 40M And, of course, the computer Т \ / \ 
and floppies takes an armload byteWinchester subsystems, with itself offers proven IMS top per- 
of diskettes and a lot of time. error detection and correction, formance and reliability Compare INTERNATIONAL 

Cartridge tape is fast, but not capable of loading a 20K byte its full 2-year warranty. We Build Computers As If Your Business 
efficient for random file handling. system program іп less than Operating systems include шше ДЕЛІ. 


: : 2800 Lockheed Way, Carson City, NV 89701 
Answer? a second. CP/M, MP/M, and the incredibly Telex: 910-395-6051 


CPM & MP/M,TM of Digital Research * TurhoDOS, TM of Software 2000 - FMS-80,TM of DIR Associates + WORDSTAR, TM of MICROPRO + ACCOUNTING PLUS, TM of SOFTWARE DIMENSIONS 


Circle 151 on inquiry card. 


Photo 3: The finished acrylic-on-canvas work. 


Text continued from page 78: 


to be repeated unless the geometry or batteries are 
changed. 

The Draw option collects and digitizes the voltages 
from the potentiometers as the artist draws a figure. A 
sampling rate of four points per second (a point con- 
sisting of two samples, V, and М;) was found experimen- 
tally to be an appropriate rate for the A/D converter. 
The voltages are converted to the coordinates X, Y. The 
program continues in a loop, collecting data until one of 
two events occurs: the user strikes the return key (the 
program branches out of the loop through the subroutine 
DONE, which reads the key) or the buffer is full (the pro- 
gram branches out). 

Remember that pivot 2, analogous to the human 
elbow, should not be extended beyond 180 degrees; to do 
so will cause erroneous results. However, this limitation 
will not cause any restriction in drawing. 
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The program in listing 1 is an example of how to pro- 
gram the graphics tablet; it is up to the programmer to 
decide how to use the coordinates. Most likely he will 
display them on the video terminal. 


Results 

Figure 3 shows a typical drawing produced using the 
graphics tablet. Enrique Castro-Cid drew the original 
figure by hand and then digitized the coordinates using 
the graphics tablet. Once the points were stored in the 
computer, the drawing was transformed using the 
mathematical function (Z + 1/2). The new coordinates 
were plotted on a Tektronix 4001 graphic terminal. The 
completed acrylic-on-canvas work is shown in photo 3. 

We have found the graphics tablet has eliminated the 
bottleneck of digitizing our drawings. The system has 
developed into a good man-machine partnership, allow- 
ing each to do what it does best. m 


Circle 191 on inquiry card. e» 


In ап age when new standards аге constantly emerging, 
one disk consistently meets or exceeds them all. 


Maxell. The Gold Standard. 


Not all disks are created equal. Some are better 
than others. To find out what's best for you, look for 
Maxell disks. They now carry the Gold Standard 
symbol of quality. It's your assurance Maxell disks 
meet or exceed every definition of quality. No matter 
who establishes it. We've earned this universal supe- 
riority by never relaxing our 
uniquely demanding quality 
control. Every aspect of manu- 
facturing is checked, then 
checked again. 

Your benefits are many. 
Take the perpetual problem of 
drop-outs, A drop-out is a tiny 
defect that wastes time and 
degrades computer accur- 
acy and performance. Now 
that you understand what a 
drop-out Is, forget it. Maxell 
disks don't have any. Each 
disk comes to you certified 


drop-out free at the time of manufacture. You can 
depend on this quality protecting your valuable 
programs and programming time, indefinitely. 
We've run disks over ten million passes under 
conditions designed to find weak points and wear. 
We couldn't. And you won't. 

There is a Maxell disk for the 
floppy system you use, or plan 
to use. Check your computer's 
instructions. Or write for our 
complete, highly informative 
brochure. 

When you set the Gold 
Standard as your level of 
| quality, you'll benefit from 
improved disk performance, 
immediately. Bank on Н. 


maxell. 


Maxell Computer Products Division, 60 Oxford Drive, Moonachie, N.J. 07074, 201-440-8020 
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For more information on these products and other business, industrial, 
and scientific computing solutions, contact your nearest CompuPro systems center. 


There is по need to make the best of slow memory, slow ' processors, and me-too 
engineering: CompuPro delivers answers for the t toughest business, scientific, and 
industrial computing problems. Backed by o ‹ пе year limited warranty (two years for 
boords qualified under the Certified System. Component high-reliability program), 
CompuPro system components are the leading choice of systems integrators world- 
wide. 

When you depend on your computer, , choose a computer on which you can 
depend...IEEE 696/S-100 from CompuPro. | г | Ж” 


Disk 1. High Performance DMA Floppy Disk Солод v 


System Support 1. осе cocd/calend 
. Stimers. $395 A/T, $495 CSC. Options: 4 MHz 9511A. 


“. ы | 


$595 GSC. >. АНЕ C/PM®86 $300. | 
J xd b fci Nr RS-232C port; К 


dien x 


CPU Z. 50» 4 мн: 5295 A/T, 6MHz $395 CSC 


` CPU 8085/8088 Dual a x д. АДИ cM 
High Speed Static Memory. 4 | 


) 
RAM 20. Extended addressing or bank select. an y $28 0с5с 16K: 5285 А/Т, $355 CSC. -24К: 
5355 A/T, $425 CSC. -32K: $425 A/T, $495 CSC. | m 
RAM 17. Ultra low power (1.6 Watts typical for 64K) RA 
RAM 16. 64K X8 or 32K X 16. $895 A/T, $995 CSC. 
RAM 24. 128K X8 or 64K X16. $1695 A/T, $1895 C 


M-Drive. ` 
Runs CompuPro RAM under CP/M 2.2 to eliminate disks waits. Includes R A Ma 
faster CPU 8085/88, Disk 1, and System Support 1. Retu ган Рго 
modification. 128K M- Drive: $1590 А/Т; : 256K M-Drive : $3100 A A/T. 


пт, 875005 -64K: $795 A/T, $895 CSC. 


M- D i ve software. Ко 6MHz or 
sk ond CPU 8085/88 for 


-5 
Interfacers. . я 
Interfacer 1: Two RS-232C ports, full handshake: d 9 зе ectal Ee Baud | $24 | 
Interfacer 2: Three full duplex parallel ports pl Js one serial p $249 A/T, $32 | 
Interfacer 3-5: 2 sync/ async, 3 async RS-232C m 


P 29; Г VT, 56 699. di: E" 
Interfacer 3-8: 2 sync/async, 6 async RS- 232С ports v Yfull hand ake, < soft 
mare. $699 A/T, 5849 CSC. " 


Enclosure 2. 4 
Rugged metal construction, constant voltage power supply, 2 imi h speed: ТМ (fully shielded and 


terminated), quiet fan, line filter, more. Desltop model $825, R km unt 5895. 


Documentation. Te 
"CompuPro Product User Manuals: 1975-1980". 250+ page book үү s Interfacers 1 and 2, CPU Z, CPU 8085/88, 
and all products released prior to 1981. $20. "Compu xi oduct User Manu: ils Vol. p - 300+ page book includes 
| | oroduct орда тоге. 25. iP 


C Miso registered trademark of Digitol Research 280 is o registered trademark of Zilag 


SATT 
6009900 


ELECTRONICS 


division 


OAKLAND AIRPORT, CA 94614-0355 (41 5)562-0636 
Your authorized CompuPro soles center specializes in business, industriol, ond scientific computing. Call 415-562-0636 far the nome of the soles center 
nearest you, or for plocing foctory direct VISA® /Mostercord® orders. Prices UAL do nat include tox, shipping charges, or deoler installotion/ support 
Services. Circle 69 on Шу ба» = 


The Atari Tutorial 
Part 6: Atari BASIC 


Atari BASIC is like other BASIC 
languages in that it is interpreted, 
which means that programs can be 
run when they are entered without in- 
termediate stages of compilation and 
linking. The Atari BASIC interpreter 
resides in an 8K-byte ROM (read- 
only memory) cartridge in the left slot 
of the computer. It encompasses ad- 
dresses А000 through ВЕЕР hexa- 
decimal. You must have at least 8K 
bytes of RAM  (random-access 
read/write memory) to use Atari 


BASIC. 


Strengths and Weaknesses 
To use Atari BASIC effectively, 
you must know its strengths and 
weaknesses. With this information, 
programs can be written that make 
good use of its assets and features. 
The strengths of Atari BASIC are: 


elt supports the operating system 


graphics. Simple BASIC statements 


This article appears in slightly different form 
in De Re Atari, which is published by Atari, 
Inc., and is reproduced with its express permis- 
sion. 


Lane Winner 
Atari Inc. 
1265 Borregas Ave. 
POB 427 
Sunnyvale, CA 94086 


can be used to display graphics infor- 
mation on the screen. 

elt supports the hardware. BASIC 
statements such as SOUND, STICK, 
and PADDLE are simple interfaces to 
the hardware of the computer. 

elt has a simple interface to 
assembly-language routines through 
the USR function. 

e The BASIC interpreter is in ROM. 
This prevents accidental modification 
of the interpreter by the user pro- 
gram. 

e [t supports the Atari disk operating 
system (DOS). Specialized calls such 
as NOTE and POINT (in DOS 2.05) 
allow the user to randomly access a 
disk through the disk operating 
system. 

e[t offers peripheral support. Any 
peripheral recognized by the 
operating system can be accessed 
from a BASIC program. 


The weaknesses of Atari BASIC 
are: 
elt gives no support of integers. АП 
numbers are stored as 6-byte binary- 
coded-decimal (BCD) floating-point 
numbers. 


e Mathematical operations are slow. 
Since all numbers are 6 bytes long, 
math operations become rather slow. 
elt does not allow string arrays. 
Only one-dimensional strings can be 
created. 


How Atari BASIC Works 
The workings of the BASIC inter- 
preter are summarized as follows: 


1. BASIC gets a line of input from the 
user and converts it into a token- 
ized form. 

2. It then puts this line into a token 
program. 

3. This program is then available for 
execution. 


The details of these operations are 
discussed in the following four sec- 
tions: 


e The Tokenizing Process 

e The Token File Structure 

e The Program Execution Process 
e System Interaction 


The Tokenizing Process 
Іп simple terms, the tokenization of 
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а line of code іп BASIC looks like 
this: 


1. BASIC gets a line of input. 

2. It then checks for legal syntax. 

3. During syntax checking, the line is 
tokenized. 

4. The tokenized line is moved into 
the token program. 

5. If the line is in immediate mode, it 
is executed, 


To better understand the tokeniz- 
ing process, some terms must first be 


defined: 


Token—An 8-bit byte containing a 
value that corresponds to a BASIC 
keyword or element of syntax. 

Statement—A complete “sentence” of 
tokens that causes BASIC to per- 
form a meaningful task. When 
listed on the same line, statements 
are separated by colons. 

Line—One or more statements 


preceded either by a line number in 
the range of 0 to 32,767, or an 


/ 


| | 
Vi Do your payables and receivables...” 
pe letters and print reports.. allat thë same time! л 
ADO'S Data & Ward Processor TWA & Telex commu- s” 
nications, and Just Ask?" inquiry system do-it all, z” 
Off-the-shelf software, self-teaching tutorials & z” 
Mini-Winchester high capacity disk drives | # | 


are available, of course. Write now for | 
jo: color brochure. — 1 


= : 60 т. - аа ға ы 


92 February 1982 © BYTE Publications Inc 


ГЕЗ 
(O 


immediate-mode line with no line 
number. 

Command—The first executable 
token of a statement that tells 
BASIC to interpret the tokens that 
follow in a particular way. 

Variable—A token that is an indirect 
pointer to its actual value; this is 


done so that the value can be 
changed without changing the 
token. 


Constant—A 6-byte BCD value pre- 
ceded by a special token. This 
value remains unchanged through- 
out program execution. 

Operator—Any one of 46 tokens that 
in some way move or modify the 
values that follow them. 

Function—A token that returns а 
value to the program when ex- 
ecuted. 

EOL—An end-of-line character that 
has the value 9B hexadecimal. 

BCD—Binary-coded decimal. This 
refers to a number that uses the 
6502 microprocessor’s decimal 
mode. 


cro Price! 


-| 


SN Z 

ES 
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Circle 49 on inquiry card. 


BASIC begins the tokenizing pro- 
cess by getting a line of input. This in- 
put will be obtained from one of the 
handlers of the operating system. 
Normally, it is from the screen editor; 
however, with the ENTER command 
(which merges new program lines 
with an existing program), any device 
can be specified. The call BASIC 
issues is a GET RECORD command, 
and the data returned are ATASCII 
information terminated by an EOL. 
(ATASCII is a modified ASCII code 
used to represent characters and sym- 
bols within the Atari computers.) 
These data are stored by a part of the 
Atari operating system called the cen- 
tral 1/О utility (CIO) into the BASIC 
input line buffer from locations 580 to 
SFF hexadecimal. 

After the record is returned, the 
syntax-checking and tokenizing pro- 
cesses begin. First, BASIC looks for a 
line number. If one is found, it is con- 
verted into a 2-byte integer. If no line 
number is present, the computer is 
assumed to be in immediate mode 
and the line number 8000 hexa- 
decimal is assigned to it. These are the 
first two tokens of the tokenized line. 
This line is built in the token output 
buffer, which is 256 bytes long, and 
resides at the end of the reserved 
operating system RAM. 

The next token is a dummy byte 
reserved for the byte count (or offset) 
from the start of this line to the start 
of the next line. Following this is 
another dummy byte for the count of 
the start of this line to the start of the 
next statement. These values are set 
when tokenization is complete for the 
line and the statement, respectively. 
The use of these values is discussed 
later in the program execution pro- 
cess section. 

BASIC now looks for the com- 
mand of the first statement of the in- 
put line. A check is made to deter- 
mine if this is a valid command by 
scanning a list of legal commands in 
ROM. If a match is found, the next 
byte in the token line becomes the 
number of the entry in the КОМ list 
that matched. 

If at any time an error is found, a 
syntax error token is assigned to that 
byte and BASIC stops tokenizing, 
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When you're 
ready to 
stop playing 
around. 


Maybe your home TV was 
ОҚ as a display when all you were 
concerned with was blasting 
Klingons. 

But if you spend more than 
a couple of hours in front of your 
TV screen, you'll start to pay the 
price in eyestrain. Maybe even 
headaches. 

It's not worth it. Not when 
you can get a Sanyo data moni- 
tor that’s specifically designed 
for long-term, day-in, day-out use. 


Compare display quality of a 
typical home TV (left) with a 
Sanyo professional monitor (right ). 


Sanyo monitors have been 
the industry standard for as lonq 
as there's been a personal com- 
puter industry —in fact they're 
recommended by computer 
dealers and manufacturers alike. 
That's because when you buy a 
Sanyo, you're not just getting а 
stripped-down TV set. You're 
getting a truly professional dis- 
play system. 

Sanyo offers a complete 


selection of monitors for any ap- ^ 


plication. You can choose from 


a SANYO 


9" models with either 
white or easy-on-the-eyes green 
phosphors. Or a sleek new 12" 
model with a special anti-reflec- 


tive screen (green or white), and 
an optional desk stand with ad- 
justable tilt. If color graphics are 
your thing, check our 15" full- 
color models—one with ТУ- 
compatible video input, and a 
new ultra-high resolution RGB 
model for computers like the 
IBM, NEC and Apple lil. 
Visit your computer 
dealer and find out how much 
| better things look on a real, 
professional monitor from 
Sanyo. 
Anything less is just 
playing around. 


Communications Products Division 
Sanyo Electric Inc. 1200 М Artesia Blvd., Compton, CA 90220 (215) 557-5850 


Circle 314 on inquiry card. 


copies the rest of the input buffer in 
ATASCII format to the token output 
buffer, and prints the error line. 
Assuming a good line, one of seven 
items can follow the command: a 
variable, a constant, an operator, a 
function, a double quote, another 
statement, or an EOL. BASIC tests to 
see if the next input character is 
numeric. If not, it compares that 
character and those following against 
the entries of the variable name table. 
If this is the first line of code entered 
in the program, no match will be 
found. The characters are then com- 
pared against the function and 
operator tables. If no match is found 
there, BASIC assumes that this is a 
new variable name. Since this is the 
first variable, it will be assigned the 
first entry in the variable name table. 
The characters are copied out of the 
input buffer and stored into the name 
table with the most significant bit 
(MSB) set to a logical 1 on the last 
byte of the name. Eight bytes are then 
reserved in the variable value table 
for this entry. (See the discussion of 


the variable value table in the next 
section.) 

The token that ends up in the 
tokenized line is the variable number 
minus one with the MSB set. Thus, 
the token of the first variable entered 
would be hexadecimal 80, the second 
would be hexadecimal 81, and so on 
up to hexadecimal FF, for a total of 
128 unique variable numbers. 

If a function is found, its entry 
number in the operator function table 
is assigned to the token. Functions re- 
quire certain sequences of param- 
eters; these are contained in syntax 
tables. If they are not matched, a syn- 
tax error will result. 

If an operator is found, a token is 
given its table entry number. Since 
operators can follow each other in a 
rather complex fashion (such as 
multiple parentheses), the syntax 
checking of them is a bit complicated. 

In the case of the double quotes, 
BASIC assumes that a character 
string is following, assigns a hexa- 
decimal OF to the output token, and 
reserves a dummy byte for the string 


length. The characters are moved 
from the input buffer into the output 
buffer until the second set of quotes is 
found. The string-length byte is then 
set to the character count. 

If the next characters in the input 
buffer are numeric, BASIC converts 
them into a 6-byte BCD constant. А 
hexadecimal OE token is put in the 
output buffer, followed by the 6-byte 
constant. 

When a colon is encountered, a 
hexadecimal 14 token is inserted in 
the output buffer, and the offset from 
the start of the line is stored in the 
dummy byte that was reserved for the 
count to the start of the next state- 
ment. At this point, another dummy 
byte is reserved and the process goes 
back to get a command. 

When the EOL is found, a hexa- 
decimal 16 token is stored and the off- 
set from the start of the line is put in 
the dummy byte for the line offset. At 
this point, tokenization is complete 
and BASIC moves the token line into 
the token program. First, it searches 
the program for that line number. If 


DATAFACE САО SERIES INTERFACE 


TURNS YOUR ELECTRONIC TYPEWRITER INTO A PRINTER/TYPEWRITER 


"I m 


1 
pm 
i 
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The Dataface GRQ-11 Inter- 
face expands your OlympiaES 
Series electronic typewriter 
into a letter press quality printer for your personal or busi- 
nesscomputer. And, you still have a fully featured electronic 
typewriter—two machines in one. 

Тһе ОНО Series Interface features: 

1. Standard EIA RS-232-C Serial Interface and Parallel 
(Centronics compatible). 

2. Standard asynchronous ASC11 code, 7 bit data; 1 start 
bit; accommodates 1 or 2 stop bits automatically; accom- 
modates odd, even or absence of parity bit. 

3. Fifty thru 9600 Baud data rate options. 

4. Two K buffer; supports Х-оп, X-off protocol as well as 
RTS signals. 
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5. Circuit board is installed in- 
side typewriter back panel 
along side logic board. The 
connection between boards accomplished by 40 pin 
jumper cable using existing socket. No soldering required. 
Power is provided to the GRQ thru two pins of the 40 lead 
cable. Installation in 10 minutes. 


GRQ-10 — CALL FOR SPECIAL 


WHOLESALE PRICE. 
SUGGESTED RETAIL $349.50. 


URIPFPLE HIL. 


2372 A WALSH AVE., SANTA CLARA, CA 95050 
(408) 727-6704 


Circle 101 on inquiry card. 
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Our drives feature excellent engineering, and 
all of the advanced performance features you've 
come tö expect from the nation's leading disk 
drive manufacturers. All systems are completely 
burned-in and tested. And, you'll see at least 
five quality assurance stamps on each and every 
drive, which is how we make sure our drives 
will run ава will continue to run past our 
optional two year e ended warranty. 

Our drive packages start at $250.00 and in- 
clude a comprehensive operations manual and 
an attractive static free, dust free cover. 


With a reliable 

| TRAXX' 100/200/300 
series add-on 
drive system. 


Systems available for Altos, 'Apple™, Atari, 
Heath™, North Star™, S-100, *TRS-80!M (Model 
I, Il, HI, Color), Zenith™, 

If one of our drives fails to meet your highest 
expectations of how trouble free and reliable a 
disk drive can be, then return it to us for a 
complete refund.” 

So, before you buy another drive, take a test 
drive with one of ours. Were sure that you'll 
find TRAXXtobethe | 
finest. 

IT'S GUARANTEED! 


Circle 360 on inquiry card. COMPUTER CORPORATION 


Call our toll-free TRAXX LINE: 1-800-621-3102. In illinois, call: (312) 987-1024. 10АМ-ӨРМ CST, 
Monday thru Friday. *For full refund drives must be returned within 10 days of purchase. 


the same number is found, the com- 
puter replaces the old line with the 
new one. If it is not found, the com- 
puter inserts the new line in the cor- 
rect numerical sequence. In both 
cases, the data following the line are 
moved either up or down in memory 
to allow for an expanding and con- 
tracting program size. 

BASIC now checks to see if the 
tokenized line is an immediate-mode 
line. If so, that line is executed 
according to the methods described in 
the interpretive process; if not, 
BASIC goes back to get another line 
of input. 

If at any time during the tokenizing 
process the length of the token line 
exceeds 256 bytes, an Error 14 
message (line too long) is sent to the 
screen and BASIC goes back to get 
the next line of input. 

An example line of input and its 
token form are shown in figure 1. 
Table 1 shows the token values for 
Atari BASIC. 


The Token File Structure 

The token file contains two major 
segments: a group of zero-page 
pointers that point into the token file, 
and the actual token file itself. The 
zero-page pointers are 2-byte values 
that point to various sections of the 
token file. There are nine 2-byte 
pointers in locations 80 to 91 hexa- 
decimal. The textbox on page 112 
gives a list of the pointers and the sec- 
tions of the token file they reference. 


The Program Execution Process 
Executing a line of code involves 
reading the tokens created during the 


THE LINE: * 


10 LET X=1 : PRINT X 


ITS TOKENIZED REPRESENTATION: 


tokenization process. Each token has 
a particular meaning that causes 
BASIC to execute a specific series of 
operations. The method of doing this 
requires BASIC to get one token at a 
time from the token program and 
process it. Since the token is an index 
into a jump table of routines, a 
PRINT token points indirectly to a 
PRINT processing routine. When that 
processing is complete, BASIC 
returns to get the next token. The 
pointer used to fetch each token is 
called STMCUR and is at locations 
8A and 8B hexadecimal. 

The first line of code executed in a 
program is the immediate-mode line. 
This is usually a RUN or СОТО, In 
the case of the RUN, BASIC gets the 
first line of tokens from the statement 
table (tokenized program) and pro- 
cesses it. If all the code is in-line, 
BASIC merely executes consecutive 
lines. | 

If a GOTO is encountered, the line 
to go to must be found. The state- 
ment table contains a partially linked 
list of line numbers and statements. 
The lowest line number is first, 
followed by increasing line numbers 
up to the largest. If a line somewhere 
in the middle of the table is needed, 
the following process occurs. 

The address of the first line is found 
in the STMTAB pointer at hexa- 
decimal 88 and 89. This is stored in a 
temporary pointer. The first 2 bytes 
of the first line are its line number. 
This number is compared to the re- 
quested line number. If the first 
number is less, BASIC gets the next 
line by adding the third byte of the 
first line to the temporary pointer. 


Visit Your Heathkit 
Electronic Center* 


where Heath Zenith Products аге 
displayed, sold and serviced. 


PHOENIX,AZ 


2727 W. Indian School Rd. 


602-279-6247 


ANAHEIM, CA 
330 E. Ball Rd. 
714-776-9420 


CAMPBELL, CA 
2350 S. Bascom Ave. 
408-377-8920 

EL CERRITO, CA 
6000 Potrero Ave. 
415-236-8870 

LA MESA, CA 
8363 Center Dr. 
714-461-0110 

LOS ANGELES, CA 
2309 S. Flower St. 
213-749-0261 
POMONA, CA 


1555 N. Orange Grove Ave. 


714-623-354 
REDWOOD CITY, СА 
2001 Middlefield Rd. 
415-365-8155 
SACRAMENTO, CA 
1860 Fulton Ave. 
916-486-1575 
WOOOLANO HILLS, СА 
22504 Ventura Blvd. 
213-883-0531 
DENVER, CO 

5940 W. 3Bth Ave. 
303-422-3408 

AVON 


,CT 
395 W. Main St. (Rt. 44) 


203-678-0323 
HIALEAH, FL 

4705 W. 16th Ave. 
305-823-2280 
PLANTATION, FL 

7173 W. Broward Blvd. 
305-791-7300 


TAMPA, FL 


4019 W. Hillsborough Ave. 


813-886-2541 
ATLANTA, GA 

5285 Roswell Rd. 
404-252-4341 
CHICAGO, IL 

3462-66 W. Devon Ave. 
312-583-3920 


DOWNERS GROVE, IL 
224 Ogden Ave. 
312-852-1304 
INDIANAPOLIS, IN 
2112 E. 62nd St. 
317-257-4321 
MISSION, KS 

5960 Lamar Ave. 
913-362-4486 
LOUISVILLE, KY 
12401 Shelbyville Rd. 
502-245-7811 


KENNER, LA 
1900 Veterans 
Memorial Hwy. 
504-467-6321 
BALTIMORE, MO 
1713 E. Joppa Rd. 
301-661-4446 
ROCKVILLE, MO 
5542 Nicholson Lane 
301-881-5420 
PEABODY, MA 
242 Andover St. 
617-531-9330 


BRIDGETON, MO 
3794 McKelvey Rd. 
314-291-1850 


OMAHA, NE 
9207 Maple St. 
402-391-2071 


ASBURY PARK, NJ 
1013 State Hwy. 35 
201-775-1231 


FAIR LAWN, NJ 
35-07 Broadway (Rt. 4) 
201-791-6935 


AMHERST, NY 
3476 Sheridan Dr. 
716-835-3090 


JERICHO, L.I. NY 
15 Jericho Turnpike 
516-334-8181 


ROCHESTER, NY 
937 Jefferson Rd. 
716-424-2560 


N. WHITE PLAINS, NY 
7 Reservoir Rd. 
914-761-7690 


CLEVELAND, ОН 
28100 Chagrin Blvd. 
216-292-7553 


COLUMBUS, OH 
2500 Morse Rd. 
614-475-7200 


TOLEOO, OH 
48 S. Byrne Rd. 
419-537-1887 


WOODLAWN, ОН 
10133 Springfield Pike 
513-771-8850 


OKLAHOMA CITY, OK 
2727 Northwest 
Expressway 
405-848-7593 


PORTLAND,OR . 
— see Vancouver, WA 


FRAZER, РА 
630 siia Pike 


m. ) 
15-B47-5555 
PHILADELPHIA, РА 


6318 Roosevelt Blvd. 
215-288-0180 


PITTSBURGH, РА 
3482 Wm. Penn Hwy. 
412-824-3564 


WARWICK, RI 
558 Greenwich Ave. 
401-738-5150 


DALLAS, TX 
2715 Ross Ауе. 
214-826-4053 


FORT WORTH, TX 
6825-A Green Oaks Rd. 
817-737-8822 


HOUSTON, TX 
1704 W. Loop N. 
713-869-5263 
SAN ANTONIO, TX 
7111 Blanco Road 
512-341-8876 


MIOVALE, UT 

58 East 7200 South 
801-566-4626 
ALEXANDRIA, VA 
6201 Richmond Hwy. 
703-765-5515 


OA 13 ОҒ 06 80 2D OE 40 01 00 00 9 00 . 13 20 80 16 


0—9 а VIRGINIA BEACH, VA 
E r 1055 Independence Blvd. 
LINE X BCD ENCODING OF END-OF-LINE 617-237-1510 604-460-0997 
THE NUMBER 1 TOKEN OETROIT, МІ SEATTLE, WA 
LINE OFFSET X 18645 W. Eight Mile Rd. 5058th Ave. М. 
TOKEN FOR 313-535-64 206-682-2172 
STATEMENT OFFSET NUMERIC CONSTANT PRINT TOKEN E. DETROIT, MI TUKWILA, WA 
18149 E. Eight Mile Rd. 15439 53rd Ave. 5. 
"LET" TOKEN "=" TOKEN STATEMENT OFFSET 313-772-0418 206-246-5357 
HOPKINS, MN VANCDUVER, WA 
END-OF-STATEMENT TOKEN 101 Shady Oak Rd. 516 S.E. Chkalov Drive 
612-938-6371 206-254-4441 
ST. PAUL, MN MILWAUKEE, Wi 
1645 White Bear Ave. 5215 W. Fond du Lac 


Figure 1: A line of Atari BASIC in tokenized form. The tokenized form of the line is the 
one stored in memory. 


612-778-1211 414-873-8250 
*Units of Veritechnology Electronics Corp. CP-199R3 
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FREE CATALOG OF 
COMPUTERS AND SOFTWARE 


€ Easy-to-build F | g e Fully enith € Wordprocessing — accounting 
Computersfor | ts Data nputers - Super-Calc™ - small bus 0 
@Typewri уурппегв, for bi ; applic 
smart vide: linals e Heath User's Group library of 500 ө Self-study courses for 
ө Reliable se friendly advice programs for home, work O0 ау writing. your own programs 
HEATH/ZENITH 
LETS 


Your strong partner 


[ | мес nand ma mu feng Heathkit Catalog. | am not currently receiving one. 


name 
address 
city - 


state  ) zip 


Byte 334-869 РС-143 


| HEATH COMPANY 


Benton Harbor, МІ 49022 


You get sharp, easy-to-read printouts. You get them fast, 
over 150 characters per second, from a printer that's loaded 
with convenience features. 


The Heath/Zenith 25 Printer is a heavy-duty, high-speed, 
dot matrix printer. It produces up to 300 lines per minute with 
whisper-quiet smoothness. The entire 95-character ASCII 
set prints in upper case and lower case with descenders, in 
a 9x9 matrix. All functions and timing are microprocessor- 
controlled. 


The features described below tell only part of the story. You 
have to see it in action to know how good it really is. 


CLEAR. QUICK. QUIET. 
ALL THREE, ONLY $1,095. 


Pick the store nearest you from the list at left. And stop in 
today for a demonstration of the Heath/Zenith 25 Printer. If 
youcan't get toa store, send $1.00 forthe new Zenith Data 
Systems Catalog of assembled commercial computers 

and also receive free the latest Heathkit Catalog. Write 
Heath Co., Dept. 334-864, Benton Harbor, МІ 49022. 


HEATH/ZENITH 


Your strong partner 


Adjustable tractor-feed Character pitch is һага- Standard RS-232C Uses standard edge- Software- or hardware- 
width with dual sets ware or software-select- interfacing for compati- punched papers in selectable baud rates 
of tractors for smooth, able at10,12,13.2 and bility with most systems. single or multiple forms at 110, 150, 300, 600, 
bi-directional paper 16.5 characters per Also 20mA current loop or fanfold. 1200, 4800 and 9600. 
movement. Adjustable inch, for a maximum of serial interface. 
vertica! and horizontal 222 characters per line. | 
tabs. That gives you great 

flexibility in setting 

up forms. 


| 


Character set includes Heavy-duty construc- Convenient cartridge Completely enclosed Special detectors tell 
33 block graphic tion for reliable opera- ribbon for quick, no- cabinet muffles sound you when you're out 
characters for charts tion and long life under mess replacement. for quiet operation. of paper or when paper 
and graphs. daily use. jams. 


“Іп kit form, F.O.B. Benton Harbor, MI. Also available completely assembled and 
tested at $1,595. Prices and specifications are subject to change without notice. 


CP-204A 


(а) (b) (c) 


Commands Operators Functions 
Hexa- Hexa- Неха: 
decimal Decimal Meaning decimal Decimal Meaning decimal Decimal Meaning 

00 0 REM OE 14 [numeric constant] 3D 61 STR$ 
01 1 DATA OF 15 [string constant] 3E 62 CHR$ 
02 2 INPUT 10 16 [not used] 3F 63 USR 
03 3 COLOR 11 17 [not used] 40 64 ASC 
04 4 LIST 12 18 | 41 65 VAL 
05 5 ENTER 13 19 $ 42 66 LEN 
06 6 LET 14 20 : [statement end] 43 67 ADR 
07 7 IF 15 21 : 44 68 ATN 
08 8 FOR 16 22 [line end] 45 69 COS 
09 9 NEXT 17 23 GOTO 46 70 PEEK 
OA 10 GOTO 18 24 GOSUB 47 71 SIN 
OB 11 GO TO 19 25 TO 48 72 RND 
0С 12 GOSUB 1A 26 STEP 49 73 FRE 
OD 13 TRAP 1B 27 ТНЕМ 4A 74 EXP 
OE 14 BYE 1С 28 4В 75 LOG 
OF 15 CONT 1D 29 4C 76 CLOG 
10 16 COM 1E 30 [numeric 4D 77 SQR 
11 17 CLOSE TF 31 comparison] 4E 78 SGN 
12 18 CLR 20 32 4F 79 ABS 
13 19 DEG 21 33 50 80 INT 
14 20 DIM 22 34 51 81 PADDLE 
15 21 END 23 35 52 82 STICK 
16 22 NEW 24 36 53 83 PTRIG 
17 23 OPEN 25 37 + 54 84 STRIG 
18 24 LOAD 26 38 - 
19 25 SAVE 27 39 | 
1А 26 STATUS 28 40 NOT 
1B 27 NOTE 29 41 OR 
1C 28 POINT 2A 42 AND 
1D 29 XIO 2B 43 ( 
1E 30 ON 2C 44 ) 
1F 31 POKE 2D 45 — [arithmetic assignment] 
20 32 PRINT 2Е 46 = [string assignment] 
21 33 RAD 2F 47 e's 
22 34 READ 30 48 <> 
23 35 RESTORE 31 49 >= [string 
24 36 RETURN 32 50 < comparison] 
25 37 RUN 33 51 > 
26 38 STOP 34 52 = 
27 39 РОР 35 53 + ипаг 
28 40 ? 36 54 — — тен 
29 41 СЕТ 37 59 ( [string left parenthesis] 
2A 42 PUT 38 56 ( [array left parenthesis] 
2B 43 GRAPHICS 39 57 ( [DIM array left parenthesis] 
2C 44 PLOT 3A 5B ( [function left parenthesis] 
2D 45 POSITION 3B 59 ( [DIM string left parenthesis] 
2E 46 DOS 3C 60 , [array comma] 
2F 47 DRAWTO 
30 48 SETCOLOR 
31 49 LOCATE 
32 50 SOUND 
33 51 LPRINT 
34 52 CSAVE 
35 53 CLOAD 
36 54 [IMPLIED LET] 
37 55 ERROR— 

[SYNTAX] 


[Table 1: A table of token values for Atari BASIC. Table 1a shows the interpretation of a given value as a BASIC command token. 
Table 1b shows the interpretation of a value as a BASIC operator token. Table Ic shows the interpretation of a value as a BASIC 
function token. The interpretation of a token value varies with its position in the line. 
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8086 Super-micro 


8 Mhz. - 16-bit - 8-100 bus - 128K 70 nsec. RAM 


Computer Benchmarks - All systems running the same BASIC program. 


Manufacture - Model 


IBM 3033 

Seattle Computer System 2 
Digital Equipment PDP 11/70 
Prime 550 

Digital Equipment PDP-10 
IBM System 34 

TEI System 48 
Hewlett-Packard HP3000 
Seattle Computer System 2 
Alpha Micro AM-100/T 
Digital Equipment PDP 11/45 
Data General NOVA 3 

Ohio Scientific С4-Р 

North Star Floating Point 
Radio Shack TRS-80 II 

Apple II + 

Cromemco System 3 
Commodore Pet 2001 

IBM 5100 

Vector MZ 


Class 


Mainframe 
Micro 

Mini 
Mainframe 
Mainframe 
Mainframe 
Micro 
Mini 
Micro 
Micro 
Mini 

Mini 

Micro 
Micro 
Micro 
Micro 
Micro 
Micro 
Micro 
Micro 


Operating 
System 


VS2-10RVYL 
MS-DOS 
n/a 
PRIMOS 
TOPS-10 
Release 05 
MAGIC 1.0 
Time Share 
MS-DOS 
AMOS 4.3a 
n/a 

Time Share 
OS65D 3.2 
NSDOS 
TRSDOS 1.2 
DOS 3.2 
CDOS 

n/a 

n/a 

n/a 


Language 

(Type*) 

Stanford BASIC 
Microsoft BASIC (C) 
BASIC (I) 

BASIC V16.4 (I) 
BASIC (I) 

BASIC (1) 

Microsoft BASIC (C) 
BASIC (1) 

Microsoft BASIC (I) 
Alpha BASIC (SC) 
BASIC (1) 

BASIC 5.32 

Level 1 BASIC (1) 
NorthStar BASIC (I) 
BASIC (1) 
Applesoft II (I) 

32K BASIC (1) 
Microsoft BASIC (I) 
BASIC (I) 
Micropolis BASIC (I) 


Run Time 
(Seconds) 


10 
33 
45 
63 
65 
129 
178 
250 
310 
317 
330 
217 
680 
685 
792 
960 
1074 
1374 
1951 
2251 


“С = Compiler; I = Interpreter. Times (except for Seattle Computer) taken from August 1981 issue of Interface Age. 


Seattle Computer System 2 consists of 8 Mhz. 8086 CPU set, 128K of 70 nsec. static RAM, double- 
density disk controller, 22-slot TEI constant voltage mainframe, a cable for two 8’ drives, and 
MS-DOS operating system (also called 86-DOS, IBM PC-DOS, Lifeboat SB-86). The system is fully 
assembled and tested and ready to run with the addition of disk drives (we can supply) and terminal. 
Price: $4185. 8087 Adapter also available. 


Call for location of our nearest dealer 


Software 
We have the following Microsoft high-level 
languages running under MS-DOS. 

e BASIC-86 Interpreter 

е BASIC-86 Compiler 


е Fortran-86 
е Pascal-86 
е Cobol-86 


Check for new additions 


Circle 320 on inquiry card. 


ZSCOMPUTER 


1114 Industry Dr. Seattle WA 98188 


Information Hotline 


206/575-1830 
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 SuperSoft's Optimizing 


The temporary pointer will be point- 
ing to the second line. Again, the first 
2 bytes of this new line are compared 
to the requested line. If they are less, 
the third byte is added to the pointer. 
If a line number does match, the con- 
tents of the temporary pointer are 
moved into STMCUR and BASIC 
fetches the next token from the new 
line. Should the requested line 
number not be found, an Error 12 
(line not found) is generated. 

The GOSUB involves more pro- 
cessing than the GOTO. The line- 
finding routine is the same, but before 
BASIC goes to that line, it sets up an 
entry in the run-time stack. It 
allocates 4 bytes at the end of the 
stack and stores a O in the first byte to 
indicate a GOSUB stack entry. It then 
stores the line number it was on when 
the call was made into the next 2 
bytes of the stack. The final byte con- 
tains the offset in bytes from the start 
of that line to where the GOSUB 
token was found. BASIC then ex- 


А ; | ecutes the line it looked up. When the 
8086 version now available: RETURN is found, the entry on the 


fo Г C P/ M stack is pulled off, and BASIC returns 
аі to the calling line. 


The FOR command causes BASIC 


to allocate 16 bytes on the run-time 
stack. The first 6 bytes are the limit 
the variable can reach in 6-byte BCD 
format. The second 6 bytes are the 
step, in the same format. Following 
these, BASIC stores the variable 
number (MSB set) of the counting 
variable. It then stores the present 
line number (2 bytes) and the offset 
into the line. The rest of the line is 
then executed. 

When BASIC finds the NEXT com- 
mand, it looks at the last entry on the 
stack. It makes sure that the variable 
referenced by the NEXT is the same as 
the one on the stack and checks if the 
counter has reached or exceeded the 
limit. If not, BASIC returns to the line 
with the FOR statement and con- 
tinues execution. If the limit was 
reached, the FOR entry is pulled off 
the stack and execution continues 
from that point. 

When an expression is evaluated, 
the operators are put onto an 
operator stack and then pulled off 


| | | | one at a time and evaluated. The 
Super Sort 


а= Р Сігсіе 339 оп іпдшігу сага. 
First in Software Technology 


AUTHORING COURSEWARE САМ ВЕ VERY COSTLY, SO BEFORE YOU 
JUMP TO AN AUTHORING LANGUAGE THAT LOCKS YOU INTO 
ONE MACHINE, CONSIDER: 


e WILL YOUR CAI AUTHORING LANGUAGE ВЕ TRANSPORTABLE 
ACROSS CPU's? 


e WILL YOUR CAI AUTHORING LANGUAGE HAVE EXTENSIONS 
TO MEET YOUR NEEDS? 


e WILL YOUR CAI AUTHORING LANGUAGE BE COMMERCIALLY 
MAINTAINED? 


e WILL IT ALLOW YOUR COURSEWARE TO RUN ОМ YET TO BE 
ANNOUNCED MICROS? 


ONLY PUD 
и>7ал» М\М\\ ММ. 


* 
. 


$150. BASE PRICE PER COPY FOR APPLE Il, TRS-80, 280, ATARI, B&H. OTHER VERSIONS SLIGHTLY HIGHER. 
OPS MANUAL $15. TUTORIAL MANUAL AVAILABLE SOON. 
“280, IIS, WISE, APPLE, TANDY PILOT, 
PASS, TUTOR, and SCHOLAR TEACHER are 
registered tradenames and/or trademarks. 


- . INTERNATIONAL INSTITUTE OF APPLIED TECHNOLOGY, INC. | 
PILOT PLUS is a registered trademark of 

ONLINE COMPUTER SYSTEMS, Inc. 20010 CENTURY ВІУО., SUITE 100 | 

(301) 428-9010 GERMANTOWN, MD. 20767 
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BASIC Command Operating System IOCB Parameters 


OPEN £1,12,0,"E:" IOCB = 1 

Command = 3 (OPEN) 

Aux1 = 12 (Input/Output) 

Aux2 = 0 

Buffer Address = ADR('"E:'') 
GET #1,X \ОСВ = 1 

Command = 7 (Get Characters) 

Buffer Length = 0 

Character returned in accumulator 
PUT £1,X IOCB = 1 

Command z 11 (Put Characters) 

Buffer Length = 0 

Character output through accumulator 
INPUT #1,A$ ІОСВ- 1 

Command = 5 (Get Record) 

Buffer Length — Length of A$ (not over 256) 

Buffer Address = Input Line Buffer 
PRINT £1, А% IOCB = 1 

BASIC uses a special put byte vector in the 

IOCB to talk directly to the handler. 
XIO 18,%6,12,0,45:” IOCB = 6 

Command = 18 (Special—Fill) 

Aux1 = 12 

Aux2 = 0 


Table 2: Examples of BASIC I/O commands апа the corresponding parameters that are 
passed to the operating system IOCBs (input/output control blocks). 


| | 
м * Speech Synthesis using the 
— Votrax SC-01 with the 

hi S-100 P.C. BOARD 


ads УУПЕНЕСАЦСЕЯ! 


64 PHONEMES AND 4 INFLECTIONS PROVIDE АМ 
UNLIMITED VOCABULARY THAT IS USER PROGRAM- 
MABLE. » MORE NATURAL SPEECH OR MULTIPLE 
VOICES ALSO, WITH PROGRAMMABLE OSCILLATOR. 
e EASILY PROGRAMMED IN BASIC! • CALL OR WRITE 


FOR COMPLETE DETAILS. 


NEW! 6809 SMALL BASIC: МІН BASIC! 


е 2K INTEGER BASIC FOR ADS MONITOR ADSMON 
(ADSMON 1/0 CALLS ALTERABLE). е POSITIONABLE ON 
ANY PAGE BOUNDARY. * 20 INTEGER VARIABLES AND 
AN INTEGER ARRAY. е 7 BUILT- IN FUNCTION CALLS 
ARITHMETIC, LOGICAL AND RELATIONAL OPERATORS 
AND MUCH MORE! 


e) Mene] 
Ackerman Digital Systems, Inc. 
*Votrax Trademark 110 No. York Rd., Suite 208 
Federal! Screw Works Elmhurst, IL 60126 


(312) 530-8992 
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order in which the operators are put 
onto the stack can either be implied, 
in which case BASIC looks up the 
operators precedence from a ROM 
table, or the order can be explicitly 
stated by the placement of paren- 
theses. 

Pressing the BREAK key at any 
time causes the operating system to 
set a flag to indicate this occurrence. 
BASIC checks this flag after each 
token is processed. If it finds it has 


, been set, it stores the line number at 


which this occurred, prints a 
"STOPPED AT LINE XXXX' 
message, clears the BREAK flag, and 
waits for user input. At this point, the 
user could type CONT and program 
execution would continue at the next 
line. 


System Interaction 

BASIC communicates with the 
operating system primarily through 
the use of I/O calls to the central I/O 
utility. Table 2 gives a list of user 
BASIC calls and the corresponding 


| operating system IOCBs. (IOCB 


stands for “input/output control 
block.” An IOCB is a table of infor- 
mation used to control information 
flow between the computer and either 
a disk file or I/O device.) 

When a BASIC token program is 
SAVEd or CSAVEd to a device, two 
blocks of information are written. 
The first block consists of seven of the 
nine zero-page pointers that BASIC 
uses to maintain the token file. These 
are LOMEM through STARP (see 
textbox). One change is made to these 
pointers when they are written out: 
the value of LOMEM is subtracted 
from each of the 2-byte pointers, and 
these new values are written to the 
device. Thus, the first 2 bytes written 
are 0,0. 

The second block of information 
written consists of the following 
token file sections: the variable name 
table, the variable value table, the 
token program, and the immediate- 
mode line. 

When this program is LOADed or 
CLOADed into memory, BASIC 
looks at the operating system variable 
MEMLO and adds its value to each of 
the 2-byte zero-page pointers as they 
are read from the device. These 
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MULTIUSER 


WITH HARD DISK 


COMPUTER 

ON S-100 BUS 
DESIGNED ТО 
SATISFY A WIDE ; 
VARIETY OF 
APPLICATIONS. 


FEATURES INCLUDE: 

CP/M. MP/M Il. 

OPERATING SYSTEMS, 
MEMORY UP TO 400K. 4MHZ 
Z-BOA CPU WITH 4 SERIAL 
AND 3 PARALLEL PORTS. 
DUAL 8” DOUBLE SIDED 
DOUBLE OENSITY 

FLOPPY DISK DRIVES, 

18 MBYTE HARD DISK. 

ALL IN THIS METAL CABINET. 


CPM AMD MP M REGISTERED TRADE MARKS OF DIGITAL RESEARCH 


P.O.BOX 1847 SAN DIEGO,CA.32112 
7343-J RONSON Яо, БАМ DIEGO,CA.92111 
(714) 571-697 1 


When You Have То Face A Deadline... 


=ereng|ince its introduction, Pascal/MT +” has been used to produce thousands of 

VA professional solutions to industrial, business and systems ievel application 

hl. "Wu problems. in addition to implementing the complete ISO STANDARD, 

Ее DéilPascal/MT-« '* contains a host of powerful features and facilities which make 
E construction a snap! 

Pascal/MT + * |8 a total programming system Including our native machine code com- 
piler, linker, Pascallevel debugger, disassembier, run-time subroutine library and the ex- 
clusive SpeedProgramming'™ Package. 

With the advent of 18-bit machines and increasing customers demands, you can по 
longer afford to write programs in anything but a professionally constructed and profes- 
sionally supported package like Pascai/MT +'*. MT MicroSYSTEMS has demonstrated its 
commitmant to keeping your programs and programmers productive with ош recent in- 
troduction of Pascal/MT + 86 апа Pascal/MT+68K for the 8086 and 68000. While 
Pascal/MT +" provides the capability to write non portable programs when the need arises, 
true. portability between тайсайу different machines is a reality while still translating 


into efficient, optimized native machine code. 

Our Pascal/MT +* compilers and SpeedProgramming Package are available on а wida 
variety of processors and operating systems, with more to come! We are continually work. 
ing to provide innovative solutions to the ever present problem of translating your ideas into 
software solutions. 

The Pascal/MT + = System 
Compller: 

Generates ROMable Native Code е Complete ISO Standard (sgperset of Jensén & Wirth), 
Powerful Extensions Include: 

Modular Compiletion, Direct production of binary relocatable modules е Dynamic strings 
e Chaining е Powerful Overlay system е Address and Size returning functions е Bit manipu- 
lation (test, set, clear, shifts) е Byte manipulation thigh, low, swap! е Imbedded assembly 
language * Easy linkage to external assembly tanguage е Full NEW and DISPOSE ргс- 
cedures » Direct access to VO ports « Fast floating point, both software and AMD 8511 • 
Accurate 18 digit BCO (fixed point. 14,4) • Include files • Hex literal numbers е and mare... 


Linker: 
Combines relocatable modules into executable files е Can generate Hex format for use 
with PROM programming. 
Interactive Symbolic Debugger: 
Variable display » High-level breakpoints by procedure/function name « Tracing/singie 
step by Pascal statement  Procedure/function entry and exit trace available. 
Disassembler: 
Combines a relocatable module with its listing file to produce interleaved Pascal and ap- 
proximate assembly language code. 
The SpeedProgramming Package: 
The SpeedProgramming Package is an integrated set of tools which allows you to create 
Разса/МТ--% programs, check them for correct syntax and undefined identifiers, format 
them to display Пом of control, and do this ali within the editing environment before you 
ever invoke the compiler. Programmers like SpeedProgramming because it frees them from 
the time consuming chore of repeated compilations to correct simple syntactic and typing 
errors. Managers find that SpeedProgramming improves productivity, thereby reducing 
development costs. SpeedProgramming combined with our field tested Pascal/MT + " 
package gives you a comfortable, powerful, interactive programming environment in which 
to create your professional quality software, Your products demand production quality 
toa/s.OrderPascal/MT+* with SpeedProgramming today! 

Screen Editor: 

User configurable • Standard random cursor movement, file access, search and replace, 
insert, delete, exchange, etc. е Structured language editing features such as automatic in- 
dent, line adjustment, reading from and writing to a file, block text insertion and duplication. 
= Requires: 24 x 80 CRT (or larger), ASCI! Keyboard (7 bit data), random cursor addressing. 
Interactive Syntax Scanner: 

Finds syntax errors in text being edited е Enters SPEED, puts cursor at error, prints error 
text. 

Variable Checker: 
Catches undefined and mis-spelled variables before the compller is invoked. 


On-Line Reformatter: 

Beautify programs in seconds « Clearly shows structure and program flow. 
Source Code Management Tools: 

Automatic Modification Log and Backup utility program. 


PRICING: *Read carefully, some systems do not include the SpeedProgramming Package 
but do include the compiler, linker, disassembler, debugger and other utilities. 


тір зі 


AVAILABLE NOW! 
“В0В0/8085/280 without SpeedProgramming ........ С РУ irs Price $350.00 
56K or larger CP/M-80 ог Haath/Zenith HOOS 
8080/8085Z 80 complete including SpeedProgramming............... . Price $475.00 
56K or larger CP/M-80 (not available for HDOS) 
8080/8085/280 for special MP/M environments ......-........... .... Contact Factory 


8086/6088 without SpeedProgramming-,.. ... a. = „ „+ Price $600.00 
CP/M-B6 or MP/M-86, requires 116K program area 

8085/8088 complete including SpeedProgramming . . . ---4.- Price $800.00 

“8086/8088 without SpeedProgramming for RMX-86 . .. 1.,-...-... Price $1500.00 


All 8086/8088 packages include 9511 and 8087 support and 
program to convert MT object files into Intel .OBJ 8086 files. 


COMING SOON: | 
68000 Cross Compiler бумет............................. Price (to be announced) 
68000 Resident System with and without SpeedProgramming.... Price (tobe announced) 


Available on 8* (3740) Single Density Disks. Contact Distributors For Other Formats. 
CPMI, MP/M are trademarks of Digital Research, Inc. 
Heath, Zenithand HOO Sare trademarks of Zenith Data Systems. 


FOR: 8080/8085/780/8086/68000 


Payment Terms: 
Cash, Check, UPS, C.0.D., 
Mastercard, VISA, 
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1562 Kings Cross Drive 
Cardiff, California 92007 (714) 434-6101 


* Pricing: 
8080/280 — $475.00 
Others Call 


*All prices and speculations are 
subject to change without notice. 


pointers are placed back on page 
zero. The values of RUNSTK and 
МЕМТОР are then set to the value in 


STARP. (See figure 2 for the Іоса- 


tions of these and other pointers.) 

Next, 256 bytes are reserved in 
memory above the value of MEMLO 
to allocate space for the token output 
buffer. Then, the token file informa- 
tion, consisting of the variable name 
table through the immediate-mode 
line, is read in. These data are placed 
in memory immediately following the 
token output buffer. 


HE BACK 


Improving Program Performance 

Program performance can be im- 
proved in two ways. First, the execu- 
tion time can be decreased (it will run 
faster); second, the amount of space 
required can be decreased, allowing it 
to use less RAM. To attain these two 
goals, the following lists can be used 
as guidelines. The methods of im- 
provement in each list are primarily 
arranged in order of decreasing effec- 
tiveness. Therefore, the method at the 
top of a list will have more impact 
than one at the bottom. 


5.1 E 
EM 


UP x 


"WITH MORE po. 


More byte than any other 
system on the market, in fact. 
MCSave (Magnetic Cartridge 
Save) is not just another 
backup system — but a true. 
file-oriented archive system. tt 
gives you a full 67 megabytes 
of on-line archive/backup 
storage. So you can easily 
access, store, delete or 
transfer files with greater 4 
speed, and backup 4 
even the largest of 

most hard 

disks. MCSave 
combinesthe | 

cost effective 

3M HCD-75 

Tape Drive with 

CP/M* to give 

уои the kind of 


performance you can really 
sink your teeth into. MCSave 
can handle 13,000 files per 
drive. You can transfer 
file-by-file from disk to tape, 
tape to disk, or tape to tape. 
MCSave runs on any S-100 
2-80 48K CP/M,* CDOS,” or 
CROMIX* system. Ask your 
dealer about MCSave... the 
backup system with 


more byte! MCS 


Microcomputer 
Consulting 
Services 

8308 Juniper 


Ft. Worth, Texas 76180 
(817) 498-6390 


Dealer & OEM 
inquiries invited 


*CP/M is a trademark of Digital Research *CDOS and CROMIX are trademarks of Cromemco. Inc. 
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The following methods will help 
speed up a BASIC program: 


eRecode—Because BASIC is not a 
structured language, the code written 
in it tends to be inefficient. After 
many revisions, it becomes even 
worse. Thus, the time spent to 
restructure the code is worthwhile. 

e Check algorithm logic—Make sure 
that the code to execute a process is as 
efficient as possible. 

ePut frequently called subroutines 
and FOR/NEXT loops at the start of 
the program—Since BASIC starts at 
the beginning of a program to look 
for a line number, any line references 
near the end take longer to reach. 
eFor frequently called operations 
within a loop, use in-line code rather 
than subroutines—The program 
speed can be improved here since 
BASIC spends time adding and 
removing entries from the run-time 
stack, 

ө Make the most frequently changing 
loop of a nested set the deepest—In 
this way, the run-time stack will be 
altered the fewest number of times. 
eSimplify floating-point calculations 
within the loop—If a result is ob- 
tained by multiplying a constant by a 
counter, time can be saved by chang- 
ing the operation to the addition of a 
constant, 

eSet up loops as multiple statements 
on one line—In this way, the BASIC 
interpreter will not have to get the 
next line to continue the loop. 
eDisable the screen display—lIf 
visual information is not important 
for a period of time, up to a 
30-percent time savings can be made 
with a POKE 559,0. Save the 
previous value in location 559 so you 
can later restore the video output. 
eUse a coarser graphics mode or а 
short display list—If a full screen 
display is not necessary, up to a 
25-percent time savings can be made 
by causing the computer to spend less 
time on video display. 

e Use assembly code—Time savings 
can be made by encoding loops in 
assembly language and using the USR 
function. 


The following methods will help 
save space in a BASIC program: 


Application Developers... 


س 


...MDBS makes professional 
mainframe software available 
on micro computers at micro prices 


Quality application development is expensive and @ extensive recovery facilities...ability to roll DB | 
time-consuming. Over 50% of the development back to previous state. 
effort for applications is usually related to the 


) @ built-in data compression, data security, data 
problems of data storage and retrieval. 


encryption. 


The MDBS Data Base Management System... @ numerous performance tuning abilities. 


@is the "state-of-the-art" tool which can cut @ true multi-user capabilities. 
application development costs by 50% or more. @ highly portable...available for most operating 
@ is the first and only true and complete DBMS for systems and languages (BASIC, COBOL, 
micro computers. PASCAL, C, PL/1, FORTRAN, etc.) 


Ө is also available for the PDP-11. . 


@ offers features not available anywhere else. . .пої 
on any machine...not at any price—even sur- 
passing mainframe DBMS's costing over 
$100,000! 


MDBS overcomes the disadvantages of the older 
hierarchical, relational, and CODASYL approaches 
to data base management. MDBS is not restricted by 
any of those limitations typical of "data base 
pretenders" (file management systems). MDBS is 
the only true and complete data base management 


In no other system can you get all these advantages: system currently available on micro computers. 


@ fully integrated, data dictionary driven 


@ unparalleled data structuring abilities...far 
surpassing the older and more limited hierar- 
chical, network, and relational approaches. 


MDBS, Inc., also offers professional training 
seminars and consulting services to assist 
application developers in developing the 
@ unmatched query system...powerful, non- highest quality application software in the 
navigational, and English-like. . enables nested shortest time possible. 
queries. 


Don't be misled by pretenders claiming to be “relational”... 


PROFESSIONALS KNOW THE DIFFERENCE! 


As a professional application developer, | need to know more about 
MDBS..,. 
О Yes, I’m interested. Please call me. 
О Please send me the complete MDBS Manual Set (5 Manuals + 
tutorial materials) at $85 per Set. 
Indiana residents please add $3.40 sales tax. 


Setting standards of excellence for data base 
software...worldwide. 


Micro 
Data Dase 


Gustcms, inr. 


Name. CT itl 


(Please print) 


Address 
Box 248 City Бан = 
Lafayette, Indiana 47902 Phone i 
анаша ыда MAIL ТО: Micro Data Base Systems, Inc. 


P.O. Box 248-B 


Dealer/distributor/OEM inquiries invited. Lafayette, IN, 47902 


| 
| 
| 
| 
| 
| Company 
| 
| 
| 
| 
! 
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Circle 263 on inquiry card. 


PET 
Fun and 
Games 


Selec fen? {cues} Programs 
Ron Jeffries qnl 
wen Pishey 


Challenge friends or outwit the 
РЕТ" in games of action, risk, 
and chance. Practice your cun- 
ning. Sharpen your strategy. 31 
games and puzzles which run on 
Commodore РЕТ" and CBM™ 
computers are presented along 

: with complete game instructions 
and the BASIC programs needed 
to play. No knowledge of pro- 
gramming required. Includes ' 


games which make use of 
Commodore special graphics and 
CB2 sound capability. Perfect 
bound paperback, illustrated, 

192 pages, $10.00. 


Osborne/McGraw-Hill 
630 Bancroft Way, 
Berkeley, CA 94710 


Call Toll Free: 800-227-2895 y Jr 

in California (415) 548-2805 Cis 

Dept.4 Hi й 

O РЕТ" Fun and Games $10.00 
Name 
AddTesS 
City/State/Zip - 
Plus: 0.75/item 4th class 0 $1.50/ 
item UPS O $2.50/item Air Mail 


Û $10.00/item Overseas 
(California residents add applicable tax.) 


Total amount enclosed $ 
or charge my O Visa O Mastercharge 


Card # 
Expiration Date 
Authorized Signature 


PET AND CBM are trademarks of Commodore 
Business Machines, Inc. 
CURSOR is a trademark of The Code Works 
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ө Recode—As mentioned previously, 
restructuring the program makes it 
more efficient. It also saves space. 
eRemove remarks—Remarks аге 
stored as ATASCII data and merely 
take up space in the running pro- 
gram. 

e Replace a constant used three times 
or more with a variable—BASIC 
allocates 7 bytes for a constant, but 
only 1 for a variable reference. 
Therefore, 6 bytes can be saved each 
time a constant is replaced with a 
variable assigned to that constant's 
value. 

e[nitialize variables with a READ 
statement—A data statement is 
stored in ATASCII code, 1 byte per 
character, whereas an assignment 
statement requires 7 bytes for one 
constant. 

e Try to convert numbers used only 


OPERATING SYSTEM POINTERS 


once and twice to arithmetic combi- 
nations of predefined variables—An 
example is to define Z1 to equal 1 and 
Z2 to equal 2; if the number 3 is re- 
quired, replace it with the expression 
Zl T2. 

e Set frequently used line numbers (in 
GOSUB and GOTO) to predefined 
variables—If the line 100 is used іп 50 
different places, approximately 300 
bytes can be saved by equating Z100 
to 100 and referencing Z100. 

e Keep the number of variables to a 
minimum—Each new variable entry 
requires 8 more bytes in the variable 
value table and a few bytes for its 
name. 

eClean up the value and name 
tables—Because the variable value 
and name tables are normally saved 
with the BASIC program, variable 
entries continue to take up space even 


BAS/C POINTERS 


(LOW MEMORY) 


NAME i LOCATION LOCATION : МАМЕ 

i (HEXADECIMAL) (HEXADECIMAL); 
MEMLO ; 2E7, 2E8 80, 81 * 1 ОМЕМ 

: e—— 82,83 Í УМТР 

! — 84, 85 i VNTD 

; BASIC 86,87 i VVTP 

i TOKEN 88, 89 i STMTAB 

- PROGRAM 8A,8B i  STMCUR 

E 8C,80 : STARP 

$ 8E,8F { RUNSTK 
APPMHI : OE, OF 90,91 3 MEMTOP 

: O£,0F : АРНМ” 

: : 4 

: : | 

: THIS QUANTITY 

: IS MEASURED 

: BY FRE (0) 

; : l 
MEMTOP Í 2Е5,2Е6 2E5,2E6 : НІМЕМ 
SOLST 230, 231 


DISPLAY 


LIST 


SAVMSC Í 58, 59 


TXTMSC 294, 295 


RAMTOP 6A 
RAMSIZ ; 2&4 


REPESAESSFAASALELSSPTELTSESES 


* ж 
” 


SCREEN 
RAM 


TEXT 
WINDOW 


(HIGH MEMORY) 


Figure 2: A list of pointers used by BASIC and the Atari operating system to keep track 
of memory usage. These pointers are described in greater detail in the operating system 
section of the Atari Personal Computer System Operating System User’s Manual and 


Hardware Manual. 


Microcomputer 


РГГУ — AA 


qug qe me A p P 3. 
Жо. г® келд ж. 
et OF P Y d y X Y 


If you're considering a computer. consider this: 

4 Mhz Z-80A Operation 

80 or 40 column modes STANDARD 

Built-in Centronics printer port 

Full ASCH keyboard with Shift lock 

Real Time Clock STANDARD 

RGB Color Output 

Mixed text and graphics 

Numerica Keyboard STANDARD 

CP/M Compatibility 

5 programmable Function keys 

24K Microsoft NBASIC In ROM with enhanced 

color graphic commands 

The NEC PC-8001A has all these features and much 
more. Expandibility you want, expandability you get. 
Through the use of the PC-8012A 1/0 unit, total system 
RAM can be extended to 160K. The PC-8031 Dual Disk 
Drive puts 286K of floppy disk storage at your com- 
mand. 

The МЕС PC-8001A has so many things that аге ор: 
tions on other computers built right in that you may 
never have to buy another accessory! The quality that the 
NEC name has come to stand for hae been built-in, too. 

Compare the competition, and then call Consumer 
Computers for the NEC PC-8001. 


NEC COMPATIBLE SOFTWARE 
CP/M Operating system with graphics control. . . CALL 
SUPERCALC Financial & Scientific Modeling (requires 
ОРТА тый ck көй RO Fn Ж е a ie» ALL 
WORDSTAR Word Processing System (requires CP/M) 

ALL 


u ee eo ч ~ 


SYSTEMS PLUS Complete Accounting System (requires 


CPIM i 0 2, arm. es a Жаркы .ж.ғааа E] CALL 
MICROSOFT ҒОНТНАМ-80 (requires СР/М)..... CALL 
MICROSOFT COBOL:80 (requires CP/M)....... CALL 


SPECIAL NEC CATALOG AVAILABLE 


ТІ | ' | "^A 1 
| || АГ "EF ON 
АТАҚ! computers 
“2 py Z АЕ 138 Pa са TE 
| х ATARI 800 
16K 
PLEASE CALL 
FOR 
BEST PRICE 
Atari 400ш/16К..................... A =F 349 
410 Program Recorder......... EEE "5d T 65 


B10 Disk Птіуе,...,.........-....,.,<,-.т%....449 
825 80 col. 7x8 Dot matrix impact ргіпгет.,......699 


822 40 col. Quiet Thermal Ргіліес..............349 
850 Interface Module. ......... "ng bor qam 159 
Atari 16K Ram Module.......... ree 08 
Axlon Ramcram 32K Module...... ee Lr 189 


Asteroids, Missile Command and Star Ralders. .. 35 ea. 
SPECIAL ATARI CATALOG AVAILABLE 


ж. 


a um Business 
м? £2 178 Computer 
е 73 Key Typewriter Style Keyboard 
e 80 x 25 Column /Line Video Display 
s Integrated 9" Green Phosphor Monitor Standard 
е Inverse & Overstrike Characters 
* Full Screen editing capability Built-In 
е Built-In Parallel 1/O Port 
е JEEE-488 Bus Interface Capability Standard! 
* 2 Cassette Ports 
e 18K ROM BASIC (Version 4.0) 
* 9 Digit Floating Point Binary Arithmetic 
* Sophisticated Disk & Tape Handling Software 
We couldn't teli you all the things the Commodore CBM 
system could do for your home or office. but think about 
hiring a secretary, an accountant. and a financial advisor 


all for the price of a Commodore CBM 8000 Computer! 
Just add the Commodore 4040 or 8050 dual floppy disk 


drive, and a printer of your cholce, and you've got a fully 
integrated system, ready to bring the computer revolu- 
tion into your home or business! Start your revolution 


now at Consumer Computers. 
MASS STORAGE DISK DRIVES AVAILABLE ACCOUN- 


| TING SOFTWARE AND SPECIALIZED MARKET SOFT- 


WARE TOO! 
CALL OR WRITE FOR BEST PRICES. COMPLETE CBM 


CATALOG AVAILABLE. 


А ЕЕ EC FI DF FIC 
APPLE Il PLUS 


16K's, 48K's, 64k’s* 


* 48K Apple with 1GK RamBoard 


APPLE 
DISK DRIVES 


DRIVE ONLY OR | 
W/CONT & DOS 3.3 
CALL FOR PRICES 


[€ 


p lir — аа С ы "hg 
ЕРТЕГЕ ККОСЛ«ӘИ 


Personal 
' Computer 


16K's, 32K's, 


& 48K's 

— AVAILABLE 
| CALL FOR’ 
| um» BEST PRICE 


[Introducing the Commodore PETI All the things you need 
to start computing today are built right in. Things like 
18K PET BASIC. 9" Green Phosphor Video Monitor, 74 
key professionali keyboard. numeric keypad, and more. 
As if this weren't enough, the PET comes has a parallel 
1/O port that із Just waiting for a printer, and the іп- 
dustry standard IEEE-488 bus for expansion 

* 40 x 25 Column/Line Video Display 

* Integrated 9" Green Phosphor Monitor Standard 

* Inverse & Overstrike Characters 

• Full Screen editing capability Built-In 

e Bullt-In Parallel 1/0 Port 

* [EEE-4B8 Bus Interface Capability Standard! 

* 2 Cassette Ports 

“ 18K ROM BASIC (Version 4.0) 

* 9 Digit Floating Point Binary Arithmetic 

е Sophisticated Disk & Tape Handling Software 


Other PET accessories and equipment evallebíe at 


great prices. Complete Commodor catalog асаНаһ16. 


Circle 88 on inquiry card. 


| In California and 
outside continental U.S. 


(714) 698-8088 
Telex 695-000 Beta CCMO 


Ordering information: Phone orders using VISA, MASTERCARD, 
AMERICAN EXPRESS, DINER'S CLUB. CARTE BLANCHE. bank 
wire transfer. cashier's ос certified check. money order, or personal 
check (allow ten days to clear). Unless prepaid with cash, please add 
5% for shipping. handling and insurance. (minimum 5.00). Califor- 
nia residents add 6*6 sales tax, We accep! CODs. OEM’s. Institutions 
and corporations please send for a written quotation. All equiprnent 
is subject to price change and availability without notice All equip- 
ment is new and complete with manufacturer's warranty (usually 90 
days). Showroom prices may differ from mail order prices 


Send Orders To: 


LE I | N ^ | J| 
On ume, 


ымы NOI EL 


ж, ——— "mm S^ p^ 
( (0 )[ Л | | 0 П | ‘ei 
,LILJILJ di A ا‎ 


8314 Parkway Drive 
La Mesa, Calif. 92041 


Circle 264 оп inquiry card. 


In 14 accelerated steps, 
WordStar™ Made Easy lets you 
build word processing skills which 
are applicable to any business 
office. Legal documents, sales 
reports, business letters, manu- 
scripts —all can be generated 
quickly and easily without refer- 
ence to complicated manuals. 
Applies to any version of 
WordStar;" including version 3.0. 
Ап appendix listing CP/M* 
commands and a detachable 
WordStar™ Command Sheet 
are featured for handy refer- 
ence. Spiral bound paper, 
125 pages, $7.95. 


Osborne/McGraw-Hill 
630 Bancroft Way, 
Berkeley, CA 94710 


Call Toll Free: 800-227-2895 i!) 
in California (415) 548-2805 4% м 


Пері.4 LE 


[] WordStar Made Easy $7.95 
Name 

Address 

City/State/Zip 

Plus: [1.75/item 4th class 0 $1.50/ 
item UPS | [1$2.50/item Air Mail 


D $10.00/item Overseas 
(California residents add applicable tax.) 


Total amount enclosed $ 
or charge my Û Visa O Mastercharge 


Card # 
Expiration Bate 
Authorized Signature 


WordStar is a trademark of MicroPro International 
Corporation. 
CP/M is a trademark of Digital Research Corp. 
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after all references to them are re- 
moved from the program. To delete 
the entries, LIST the program to disk 
or cassette, type NEW, and ENTER 
the program. (Unlike SAVE or 
CSAVE, LIST stores the program as a 
file of characters and ENTER reads 
the program in as if it had been typed 
in from the keyboard.) 

eKeep variable names as short as 
possible—Each variable name is 
stored in the name table as ATASCII 
information. The shorter the names, 
the shorter the table. 

eReplace text used repeatedly with 
strings—On screens with a lot of text, 
space can be saved by assigning a 
string to a commonly used set of 
characters. 

e[nitialize strings with assignment 
statements—An assignment of a 
string with data in quotes requires 
less space than а READ statement and 
a CHR$ function. 

e Concatenate lines into multiple 
statements— Three bytes can be saved 
each time two lines are converted into 
two statements on one line. 

e Replace once-used subroutines with 
in-line code—The GOSUB and RE- 
TURN statements waste bytes if used 
only once. 

e Replace integer numeric arrays with 
strings if the data values fall between 
O and 255 (or if the data can be scaled 
to that range) — Numeric array entries 
require 6 bytes each. However, each 
number can be reduced to one 
character by using the CHR$ func- 
tion; it can later be restored with the 
ASC function. 

eReplace SETCOLOR statements 
with POKE commands-— This saves 8 
bytes per occurrence. 

ө Use cursor-control characters rather 
than POSITION statements— The 
POSITION statement requires 15 
bytes for the x and y parameters, 
whereas the cursor-editing characters 
are 1 byte each. 

è Delete lines of code via program 
control—See the next section on ad- 
vanced programming techniques. 

ө Modify the string/array pointer to 
load predefined data—SAVE and 
CSAVE save the part of the token file 
from VNTP up to STARP. By chang- 
ing the value in STARP to point to 


the end of the data, string and array 
information can be saved. 

eSmall assembly-language routines 
can be stored in USR calls —An exam- 
ple would be: 


X —USR(ADR("hhh|*]LV [d] ”),16) 


(The boxes represent inverse video 
characters.) Eight bytes are saved by 
not placing the string in a named 
string variable. 

eChain programs—An example 
would be an initialization routine that 
is run first, then loads and runs the 
main program. 


Advanced Applications 

An understanding of the fun- 
damentals of Atari BASIC makes it 
possible to write some interesting ap- 
plications. These can be strictly 
BASIC operations, or they can also 
involve features of the operating 
system. The following paragraphs 
give examples of three such tech- 
niques. 

String initialization—The program 
in listing 1 sets all the bytes of a string 
of any length to the same value. 
BASIC copies the first byte of the 

Text continued on page 118 


Listing 1: Quick string manipulation 
using the Atari BASIC substring function. 
This program will initialize every 
character of the string A$ to the value 
"A". 

10 REM STRING INITIALIZATION 

20 DIM A$(1000) 

30 A$(1)2"A'":AS(1000) 2 "A" 

40 A$(2)2 AS 


Listing 2: Modification of an Atari 


BASIC program under program control. 
By using a special "forced read" mode, in- 
formation on the screen can be auto- 
matically read into BASIC without user 
intervention. In this program, this ability 
is used to delete lines 70 through 90 while 
the program is being run. 


10 REM DELETE LINE EXAMPLE 
20 GRAPHICS 0:POSITION 2,4 
30 ? 70:? 80:? 90:? "CONT" 

40 POSITION 2,0 

50 POKE 842,13:STOP 

60 POKE 842.12 

70 REM THESE LINES 

80 REM WILL BE 

90 REM DELETED 
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DIAGNOSTICS iH 3 


. a | 1 
syst cn J|a-aimply the finest set of | qur е 
nce | і 
written for mic i 


ro-Computers, 


Diagnostics Il locates and pinpoints lon 7 init "C" com Piler 
problems by thoroughly testing the five | daly desirag p. dard ngh Er 8 


areas of your system: 5 Gat "Severa ОГ m 
Memory 4 Person "On | “Гөз аге supe! Sbeciar el of ver. 
лаа) | timi os 001288 ani, Мо POrteg =, РПА, 
ePrinter ле nt 
d | 404DUt to disk f Medlata colate co Tha fig 
«Disk lect. 9de rogun, The o and as, two 

t 9du орі; С as | 
Also, а QUICK TEST will check the | Written? Will run 00. Thig meee ican code ia 
Pa anie RU or ves and CPU in less Wit Sembje апу ав fast e that compat ы 
: / er 
op Nhl Me function gates Also 0 plete 
CS Il: mpj Псіші сотр e SO 
M $100.00 Pile Plete urce 
anual only: $ 15.00 OUtDut sy Ptlong a library of Cong 
9Quires Kin ; 
8080 ya 48 g, 
version › (тол 
ZHU оту; 
Source 9 28000 сөнер 
Code for inh ous d Ulres 


person 


in power from lay any number 


te an ap 
u may crea i 
of different characters 


ollows Dunges” at. 
"Fr statistics uibs of your 


em : 
. Maintains а сотр еба displays it on 


inal with cur- 
| PIM and term screen 
Requires ing clear line, and clear 


functions. өсү", 

NEMESIS: | рар 
FORTRAN IV % RATFOR Dungeon Master: іе 

| Manual only: 

The SSS FORTRAN compiler is fast, efficient, and 
complete (full 1966 ANSI standard with extensions). 
SSS FORTRAN makes full FORTRAN IV available to 
micro-computers, supporting many advanced fea- 
tures not found in less complete implementations, 
including: complex arithmetic, character variables, 
and functions. Recursive sub-routines with static "à rom $ 
variables are supported, апа “.СОМ" files тау be | LU er | 
generated. SSS НАТҒОН is also available and ip | 


supplied with source code. 


Five 
cena e ee ux | should po 2118 по CP/M user 
mure e Sec Ұй e without! 


FORTRAN manual only: $ 25.00 


ks M ағашы. 

Ж OF directly from: е deaters everywhere, SOUT HBS НОА KENT 

"ns отин TAN OTAG tte acy SUPERSOFT, INC. тма GOGE WELLS 

Tha hoe омо? вахш үрүн TONES CH A TU 1628 чы а Telex. 95585 
t TACTA, STUDIES мца 21 7359.5 pA : IL 61820 Japan. VEE (0592) 37977/9 


Telex: 270365 АЗА CORPORATION 


Technical Hot Line: 217-350-2204 TOKYO ты OAIMON 


INTERNATIONAL 


DISCOUNT 
LINE 
1-800-528-8960 


GUARANTEED 
LOW PRICES 


ADDS 
Viewpoint — $545 


ALTOS 
ACS 8000-15 — $4150 
ANADEX 
9500 — $1225 9501 — $1225 


ATARI 
400 16K — $349 800 16K — $740 


CENTRONICS 
730 — $600 737 — $750 


DATASOUTH 
DS120—$595 DS1BO-- 61269 
DIABLO 
630 — $2095 1640 — $2575 
DISKETTES 
Scotch — $2.50 Dysan— $3.50 


EPSON 
MX80 — $449 MX100— $739 
HAZELTINE 
1500 — $995 Esprit — $675 
INTERFACES 
SSM-AIO — $160 CPS-CARD — $199 


NORTHSTAR 
HR64DD — $2875 HR64QD — $3150 


LOBO 
Apple Drive/Card — $390/$90 
ТН580 Drive/Interface — $390/$90 
Apple DD Drive — $2740 
MODEMS 
HAYS-MICROMODEM — $285 
Novation-Cat — $155 
Penril - 300/1200 (212A) — $795 
MONITORS 
Teco-BW — $99 Teco Green — $120 
Sanyo-Green — $249 Color — $425 
Amdek-Green — $159 Color — $350 
МІРІ 
88G — $575 99G — $675 


NEC 
7710— $2475 7720 — $2875 


SOROC 
120--%729 135—$799 


SOFTWARE 
All Major Brands — $CALL 


TELEVIDEO 
912 — $669 950 — $920 


TI 
810— $1240 820 — $1795 


OKIDATA 
M80 — $329 SL125 — $3150 
M82A — $469 SL250 — $4200 
M83A — $739 M84 — $1099 
APPLE XTRAS 
Memory-16K 200ns — $19.95 
Game Paddle Extension — $14.95 
Protyping P.C. Board — $19.95 
CIOTH 
25CPS-P — $1320 45CPS-P — $1699 


ZENITH 
219-- 6749 289 — $2095 
Arizona 1-602-246-1783 


CORPORATION 
2231R W, Shangri La Rd. 
Phoenix, AZ 85029 
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Atari BASIC Zero-Page Pointers 


Pointer 


Location 


Name (hex) 


LOMEM 80,81 


VNTP 82,83 


VNTD 84,85 


VVTP 86,87 


Byte Number 


Scalar 


Array (explicitly 
dimensioned) 
(undimensioned) 


String (explicitiy 
dimensioned) 
(undimensioned) 


PIE 


Part of Token File Pointed To 


Token output buffer— The buffer BASIC uses to tokenize 
one line of code. It is 256 bytes long and resides at the end 
of the operating system's allocated RAM. 


Variable name table—A list of all the variable names that 
have been entered in the program. They are stored as 
ATASCII characters, each new name stored in the order 
it was entered. Three types of name entries exist: 


1. Scalar variables—MSB (most significant bit) set on 
last character in name. 

2. String variables—last character is a “$” with the MSB 
set. 

3. Array variables—last character is a "(" with the MSB 
set. 


Dummy end of the variable name table—BASIC uses this 
pointer to indicate the end of the name table. When there 
are less than 128 variables, this normally points to a dum- 
my zero byte. When 128 variables are present, this points 
to the last byte of the last variable name. 


Variable value table—This table contains current infor- 
mation on each variable. For each variable in the name 
table, 8 bytes are reserved in the value table. The infor- 
mation for each variable type is: 


1 2 3 4 9 6 7 8 


6-byte BCD constant 


41 Var# Offset from first second 
40 STARP(8C,8D) DIM + 1 DIM + 1 
81 Var# Offset from Length DIM 


80 STARP(8C,8D) 


A scalar variable contains a numeric value. An exam- 
ple is X=1. The scalar is X and its value is I, stored in 
6-byte BCD format. An array is composed of numeric 
elements stored in the string/array area and has one entry 
in the value table. A string, composed of character 
elements in the string/array area, also has one entry in 
the table. 

The first byte of each value entry indicates the type of 
variable: 00 for a scalar, 40 for an array, and 80 fora 
string, If the array or string has been dimensioned, the 
least significant bit (LSB) is set on the first byte. 

The second byte contains the variable number. The 
first variable entry is number zero. If 128 variables were 
present, the last would be hexadecimal 7F. 
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Тһе ІВМ Personal Computer 


Personal, Professional, Technical -- or somewhere іп between ... 
PC-MATE™ makes the IBM Personal Computer a perfect match 


PC-MATE™ from TECMAR is the first and only complete 
expansion series available for the IBM Personal 
Computer. There are currently more than twenty PC- 
МАТЕ” expansion options available, and new products 
are continuously added to the list. 


When you want more from your ІВМ Personal 
Computer, look to PC-MATE™. 


You can create a SUPER PERSONAL COMPUTER 
with household lights and appliance control, voice 
output, and give it more memory than any ordinary 
personal can handle. 


Or make it a PROFITABLE PROFESSIONAL 
SYSTEM with expansion space and a Winchester disk to 
handle more business accounts.Increase memory up to 


my 


ІШІ 


ы т ! PERSONAL COMPUTER PRODUCTS DIVISION 
Tecmar Inc. 23600 Mercantile Rd., Cleveland, OH 44122 (216) 464-7410 


the system limit and process those accounts faster. Add 
flexible 1/0 interfaces and put yourself on line to outside 
information sources. 


As an INTELLIGENT LABORATORY TOOL with 
interfaces to IEEE 488 instrumentation, analog signals, 
stepper motors and video signals, your IBM Personal 
Computer becomes the perfect workbench assistant. 


Hardware, Software, Accessories — PC-MATE™ provides 
the highest quality and the greatest possible range of 
functionality for the IBM user. 


Ask your local computer store for more information on 
(һе PC-MATE™ series from TECMAR, or call for the 
name of your nearest authorized PC-MATE™ dealer. 


, PC-MATE™ EXPANSION OPTIONS: 


Personal Computer Expansion Chassis (see photo) 
192K and 259K Dynamic Memory with Parity 
Winchester Disk Drive and Controller 

Parallel Medium Speed Input/ Output Interface 
Serial Medium Speed Input/Output Interface 
Parallel High Speed Input/Output Interface 
Serial High Speed Input/Output Interface 
Analog to Digital Converter - 8, 12, 14, 16 Bit 


Dust Cover Set for IBM PC and Peripherals 
High Speed Static Memory (RAM/ROM) 
Digital to Analog Converter - 8 and 12 Bit 
Multi-System Printer Sharing Facility 
CMOS Memory with Battery Backup 
System Clock with Battery Backup 
Electrically Erasable EPROM 
BSR X-10 Device Controller 
Stepping Motor Controller 

Video Image Digitizer 

IEEE 488 Interface 
Prototyping Board 
Music Synthesizer 
Voice Synthesizer 
Extender Board 


One Year Warranty 


Additional products 
are already under 
development, so if 
we don't have what 
you need, chances 
are good that we 
soon will. 
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MMSFORTH VERSION 2.0: 
MORE FOR YOUR RADIO SHACK 
TRS-80 MODEL | OR MODEL III ! 


* MORE SPEED 
10-20 times faster than Level 1! BASIC. 


* MORE ROOM 
very compac compilad code plus VIRTUAL 
MEMORY makes your RAM act larger. Variable 
number of block buffers. 31-char.-uniqua мога. 
names use only 4 bytes in header! 


* MORE INSTRUCTIONS 
YOUR commands to its 79-STANDARD-plus 
instruction sal! 
Far more complete than most Forths: single & 
double precision, arrays, string-handling, clock, 
mora. 


* MORE EASE 
Excellent full-screen Editor, structurad 8 
modular programming 
Word search utility 
THE NOTEPAD letter writer 
Optimized for your TRS-80 with keyboard 
ғ 18, upperilower case display driver, full 
Cl, angle & doubig-widih graphics, elc. 


Жж MORE POWER | 
Forth operating system 
Interpreter AND compiler 
8080 Assambler 
(280 Assembler also available) 
Intermix 35- to 80-track disk drives 
Model lil System can read, write & run Model I 
diskettes! 
VIRTUAL 1/O for video and printer, disk and tape 
(10-Megabyte hard disk available) 


THE PROFESSIONAL FORTH 
FOR TRS-80 


(Over 2,000 systems in use) 


MMSFORTH Disk System V2.0 (requires 1 disk drive & 
32K RAM, spacily Model 1 or Il}............... 129.95* 


AND MMS GIVES IT 
PROFESSIONAL SUPPORT 


Source code provided 

MMSFORTH Newsletter 

Many demo programs aboard 

MMSFORTH User Groups 

Inexpensive upgrades to latest version 

Programming staff can provide advice, modifications 
and custom programs, to fit YOUR needs. 


MMSFORTH UTILITIES DISKETTE: includes FLOATING 
POINT MATH (L.2 BASIC ROM routines plus Complex 
numbers, Rectangular-Polar coordinate conversions, 
Degrees moda, mora), plus a full Forth-style 280 ASSEM- 
BLER; plus a powerful CROSS-REFERENCER to list 
Forth words by block and line. All on one diskette 
(requires MMSFORTH V2.0, 1 drive & 32K RAM) . 530.05“ 


FORTHCOM: communications package provides RS-232 
driver, dumb terminal mode, transfer of FORTH blocks, 
and host mode to operate a remote TRS-80 (requires 
MMSFORTH ¥2.0, 1 drive & 32K RAM) ......... 5308.85“ 


THE DATAHANDLER V1.2: a very sophisticated data- 
в by поп-рго- 


Se re Pasal ».-.,.4.-.... 


4. GAMES DISKETTE: real-tima uni & 
board games w/source code. Includes BREAKFORTH, 
CRASHFORTH. CRYPTOQUOTE, FREEWAY, OTHELLO 
& TICTACFORTH eqs MMSFORTH V2.0. 1 drive 8 
32K RAM) $39.95° 


Other MMSFORTH products under development 


FORTH BOOKS AVAILABLE 


wow 9 бз | ж жо жол or md o on 


MMSFORTH USERS MANUAL - without Appendices, for 
non-Owners ...............,............... $17.50* 


THREADED INTERPRETIVE LANGUAGES - advanced, 
excellent а of MMSFORTH- ey lan- 
guage, . е . 518.85" 
PROGRAM “DESIGN А CONSTRUCTION - intro. to struc- 
tured programming, good for Forth........... $13.95* 


FORTH -79 STANDARD MANUAL - official reference to 
79-STANDARD word set, etc .. , $13.95* 


FORTH SPECIAL ISSUE, BYTE Magazine (Aug. 1980). 
we stock this collector's item for Forth users and Hd in. 
ONS RERO TU ыр Saige a a ы» 


SQM: cn 


ORDERING INFORMATION: Sofiware рїсөв include 
manuals and requira signing of a single system, single- 
user license. SPECIFY for Model | or Model lil! Add 
$2.00 S/H ptus $3.00 per MMSFORTH and 51,00 per абд! 
tional book; Mass. orders add 5% tax. Foreign orders 
add 20%. UPS COD, VISA & М/С accepted; no unpaid 
purchaseorders, please. 


Send SASE for (rea MMSFORTH information 
Good dealers sought 


Get MMSFORTH sns from your 
Uter daaler or 


MILLER MICROCOMPUTER 
SERVICES (B2) 


61 Lake Shore Road, Natick, МА 01760 
(617) 653-6136 
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STMTAB 


STMCUR 


STARP 


RUNSTK 


MEMTOP 


88,89 


8A,8B 


8C,8D 


8E,8F 


90,91 


In the case of the scalar variable, the third through 
eighth bytes contain the 6-byte BCD number that has cur- 
rently been assigned to it. 

For arrays and strings, the third and fourth bytes con- 
tain an offset from the start of the string/array area 
(described below) to the beginning of the data. 

The fifth and sixth bytes of an array contain its first 
dimension. The quantity is a 16-bit integer, and its value 
is 1 greater than the limit the user entered. The seventh 
and eighth bytes are the second dimension, also a value of 
1 greater. 

The fifth and sixth bytes of a string are a 16-bit integer 
that contains its current length. The seventh and eighth 
bytes are its dimension (up to 32,767 bytes in size). 


Statement table—This block of data includes all the lines 
of code entered by the user and tokenized by BASIC. It 
also includes the immediate-mode line. The format of 
these lines is described in figure 1. 


Current statement—This pointer is used by BASIC to 
reference particular tokens within a line of the statement 
table. When BASIC is waiting for input, this pointer is set 
to the beginning of the immediate-mode line. 


String/Array area—This block contains all the string and 
array data. String characters are stored as 1-byte 
ATASCII entries. Therefore, а string of 20 characters will 
require 20 bytes. Arrays are stored with 6-byte BCD 
numbers for each element. A 10-element array requires 60 
bytes. 

This area is allocated and subsequently enlarged by 
each dimension statement encountered, the amount being 
equal to the size of a string dimension or six times the size 
of an array dimension. 


Run-time stack— This software stack contains GOSUB 
and FOR/NEXT entries. The GOSUB entry consists of 4 
bytes. The first is а 0 byte indicating GOSUB, followed 
by the 2-byte integer line number on which the call oc- 
curred. This is followed by the offset into that line so that 
the RETURN can come back and execute the next state- 
ment. 

The FOR/NEXT entry contains 16 bytes. The first is 
the limit the counter variable can reach. The second byte 
is the step or counter increment. Each of these quantities 
is in 6-byte BCD format. The thirteenth byte is the 
counter variable number with the MSB set. The four- 
teenth and fifteenth bytes are the line number; the six- 
teenth is the line offset to the FOR statement. 


Top of application RAM—Thisis the end of the user pro- 
gram. Program expansion can occur from this point to 
the end of free RAM, which is defined by the start of the 
display list. The FRE function in BASIC returns the 
amount of free RAM by subtracting MEMTOP from 
HIMEM (pointed to by locations hexadecimal 2Е5 and 
2E6). Note that the BASIC MEMTOP is not the same as 
the OS variable called MEMTOP. 


COBOL the language of 
business. 


The language of Micro Focus 


Our CIS COBOL product e CIS COBOL and 
family brings you the FORMS-2 are available 
most successful business QL through our dealers 
programming tool ever and distributors for many 


devised, COBOL, in a form 
optimized for today’s most 

cost effective hardware, the 
microcomputer. Standard COBOL 
as defined by ANSI X3.23-1974. 


The reliability and performance of CIS 
COBOL are strongly emphasized by its 
continued qualification for US. 
government contracts. In January 1981 
CIS COBOL entered its 2nd year of G.S.A. 
certification. 


CIS COBOL is powerful but simple to use. 
Its screenhandling, dynamic module 
loading and fast ISAM let you take full 
benefit from micro computer facilities. 


Our FORMS-2 utility is a COBOL source 
code generator to help you build 
interactive applications with ease. Using 
our unique demonstration “How to create 
a COBOL program in 20 minutes,’ you can 
quickly try out new application ideas. 


And if you are developing software for 
resale, the variety of systems running CIS 
COBOL offers you a very large available 
market. 


MICRO 
FOCUS 


CIS COBOLand FORMS -2 are trademarksof Micro Focus. 8080 is atrade- 


mark of Intel Corp, 280 of Zilog, LSI-11 and PDP-11 of Digital Equipment 
Corp, Apple II of Apple Computer, Softcard of Microsoft Consumer 
Products, CP/M of Digital Research and UNIX of Beil Laboratories. 
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8080, Z80 and LSI-11 systems 
including Apple II with Softcard 
and CP/M. 


For OEM purchase on 8086, PDP-11, 
UNIX and other order codes approach us 
direct. Our system transfer technology 
has made CIS COBOL first on a number of 
processors and enabled us to interface to 
30 different operating systems. 


For more information about CIS COBOL 
fill in the coupon below. 


= 


To: Micro Focus Inc. 1601 Civic Center Drive, 
Santa Clara, Ca 95050, USA. 
Phone: (408) 496 0176. Telex: 278704 MFCIS UR 


| 

| Please send me 
[_] A brochure on CIS COBOL 

| [ ] A brochure оп FORMS-2 

| [ ] A set of Applications Notes 


| 
| 
| 
| 
| 
айнаның (Qty) CIS COBOL manual(s) at$75 | 
(іпс.р+р) for which I enclose a check 
[OE D лантан шырады | 
| 
| 
| 
| 
| 


My chief interest is in; (please tick box) 
[_] 8080 
[ 18086 
[ ]UNIX 


[ ] Apple II 


Name sess evccsectsccniccvssecsssvsesevosececcsuccweusdacsscsdevecseasdsdsseessseeesaucusvexaes : | 
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BRAINS- MAINFRAMES 
SUPERBRAINS 
m. Mee 


SUPERBRAIN QD 64K 


2-89 48K 
List $3995 only $2949 LIST $2895 ONLY $2099 
2-90 64K DD 3195 ONLY $2489 


TARBELL's Empire I, Il, & Ill have two 8" 
disk drives. The І is single sided, the ІІ is double 
sided, and the Empire Ill has one of the floppies: 
replaced by ап 8-Megabyte Hard Disk. FREE BUSI- 
NESS SOFTWARE EMP 1 $4888 ONLY $3666 


CALIFORNIA COMPUTER 2210A 
$2195 ONLY $1795 280, 64K, I/O, DMA Disk 
controller + CP/M. 

Model 300-1A is the larger system: 2.4 Mb 8”, 
280, 64K, and optional OASIS, CP/M, or MP/M ор- | 
erating system. LIST $5695 ONLY $4995 


NORTH STARS ADVANTAGE MORROW DESIGNS Decision 1 
MINICOMPUTER OPTIONAL UNIX FREE CP/M. Multi user & Multi 
PERFORMANCE processing, 4 to 6 Mhz Z80, and optional Floating 
GREEN PHOSPHOR Point Processor, or Hard Disk 26 M6. A very power- 
OPTIONS: ful system at a saving. | 
GRAPHICS + CP/M 
LIST $3999 LIST $1725 ONLY $1380. 
ONLY $2999 i 
, GODBOUT COMPUPRO Big 8: 

ЖЕТЕ MONITOR GREEN PHOSPHOR $118 6MHz 280, DMA Disk Controller, 32K fast static 

GR RAM, Interfacer 1 1/0 board, + CP/M. LIST $1995 


ONLY $1595 
Super Sixteen 8085/8088 is the fastest combo 
8-16 CPU. LIST $3495 ONLY $2795 


SYSTEMS GROUP System 2812 
runs CP/M or OASIS. Supports single user & multi- 
user & multi task. Up to 5 megabytes with 8” 
| drives optional 10-megabyte hard disk. 
LIST $5035 ONLY $3775 


TERMINALS Z-19 $718 
INTERTUBE III SUPER SMART$710 | 


EPSON 


MX70 GRAPHICS 299 
MX80 FT 598 
MX-80 474 
MX-100 749 


yw 


ANADEX 9501 $1290 | 
NEC LETTER QUAL FRICTION & TRACTOR CALL AMERICAN SQUARE COMPUTERS is organizing a 
ZENITH PRINTER 2-25 LIST 1595 ONLY $1256 World-Wide FRANCHISE of Computer Stores. Be a 
DIP-84 FT GRAPHICS $ 595 WINNER! Join our SUCCESSFUL TEAM selling 


STARWRITER LETTER QUAL FT $1824 
EPSON MX70 WITH GRAPHICS SALE! 

6 ONLY $ 299 
QANTEX WIBUFFER $1299 


400 LIST 399 ONLY 340 
ATARI 800 1080 799 
72% WONDERFUL GAMES-EDUCATION 

RCA-COSMAC VP-711 


GAMES-BASIC-PROGRAMS-MUSIC 
GUIDED SATELLITE TO SATURN 


powerful Computers. Write or Phone us. 


SEATTLE'S 16 bit COMPUTER is here! 8 MHz 
8086 CPU the fastest S-100 computer! 128K Static 
RAM, DD Disk Controller, 22-slot Main Frame, 
86.DOS 42 128K LIST $4185 
ONLY $3349 #1 As above but 64K 
LIST 53190 ONLY $2649 


199 


| WE SELL GOOD HARDWARE Square WE SELL GOOD SOFTWARE 


American Computers 


919-889-4577 KIVETT DR. JAMESTOWN N.C. 27282 919-883-1105 


= CP/M Is a registered trademark of Digital Research, Inc. 
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LOWEST PRICE 


NORTH STAR 


2-5'^ Disk Drives 

64K Double Den 
Factory assem. & tested 
Factory guaranteed 

List $4195 


~» $2875 


POWERFUL NORTH STAR BASIC FREE 
SUPERB FOR BUSINESS & SCIENCE 


FACTORY ASSEMBLED & TESTED LIST ONLY 
HORIZON-2 32K-DOUBLE DEN $3695 $2625 
HORIZON-2-32K-QUAD DENSITY $3995 $2799 
HORIZON-2-64K-QUAD $4495 $3150 
HORIZON-1-64K-Q-HD5 $6695 $4685 


HORIZON RAM ASSM 48K =$679 64K = $879 


BIG SALE ON MULTI-USER TIME-SHARING CALL 
ENGLISH TO BASIC TRANSLATOR $ 99 
NORTH STAR HARD DISK 18 Mb $5375 $3923 
NORTH STAR TIME SHARING MULTI-USER CALL 
ZBASIC 2 TO 5 TIMES FASTER! $350 


SECRETARY WORD PROCESSOR $99 


WORDSTAR WORD PROCESSOR $318 
FLOATING POINT BOARD $399 $319 
OASIS MULTI-USER SOFTWARE SAVE CALL 
CP/M FOR N* Extra features $230 $220 
MICRO MIKE SOFTWARE SAVE CALL 
ECOSOFT ACCOUNTING $355 MICROSTAT $265 
UCSD PASCAL II.0 $199 $159 
EXTRA PRECISION BASIC $50 
NORTHWORD $399 $299 
MAILMANAGER $299 $224 
INFOMANAGER $499 $374 
GENERAL LEDGER $999 $749 
ACCOUNTS RECEIVABLE $599 $449 
ACCOUNTS PAYABLE $599 $449 
INVENTORY $999 $749 
ORDER ENTRY $999 $749 


SYSTEMS MEMORY 64K A&T $549 CORVUS HARD DISK SAVE 


- BEST 


North Star Horizon 2 


InterSystems 


ITHACA INTERSYSTEMS 2A 


2-80А CPU 4 MHz 
64K Dynamic RAM 
Front panel 

V l/O— with interrupts 
FDCII Disk Controller 
20 slot motherboard 


LIST $3795 ONLY $2839 
PASCAL/Z + THE FASTEST PASCAL $375 
LIST ONLY 
PASCAL SYSTEM 128K 2 DRIVES $7295 SAVE 
CACHE BIOS SYSTEM 128K2 DRIVES $6995 CALL 
CP/M SYSTEM 64K 2 DRIVES $6295 SAVE 
DPS-1 MAINFRAME WITH Z80A $1795 CALL 
280 MACRO ASSEMBLER $125 SAVE 
SPELL—PERFECT SPELLING $295 CALL 
COMPARE— UTILITY SOFTWARE $295 SAVE 
INTEREDIT—TEXT EDITOR $295 CALL 


MORROW 8” DISK 


DISCUS 20 + CP/M® 600K ONLY $848 
DISCUS 2 + 2 + CP/M” 1.2 MEGA В. $1099 
ADD DRIVES 2D = $599 2 + 2 = $795 
DISCUS 20-DUAL +CP/M® ONLY $1388 
FREE MICROSOFT BASIC FROM MORROW WITH 
DISCUS SYSTEM OR HARD DISK 


MORROW HARD DISK 
26,000,000 BYTES!! 
LIST $4495 ONLY $3395 
CP/M’ IS INCLUDED! 


| 
\ - | 
AMERICAN SQUARE COMPUTERS is organizing а 
World-Wide FRANCHISE of Computer Stores. Be a 
WINNER! Join our SUCCESSFUL TEAM selling 
powerful Computers. Write or Phone us. 


SAVE ON MEMORY AND PROGRAMS 


ECOSOFT FULL ACCOUNTING 355 Which Computers are BEST? FREE 


SYSTEMS MEMORY 64K BANK 684 SSM VIDEO BRD VB3 4Mhz 412 CAT NOVATION MODEM 169 INSURED SHIPPING AT LOW RATES 

MICROANGELO 985 SPECTRUM COLOR ASM " 326 MEMORY MERCHANT 16K 159 CALL FOR LATEST PRICES, DETAILS 

ITHACA MEMORY 8/16 BIT БАК 845 EZ-CODER English to BASIC 99 WICAT 68000 16-BIT CALL WE BEAT ADVERTISED PRICES 
FACTORY GUARANTEES square EXPERT ADVICE 


American 


919-889-4577 


KIVETT DR. JAMESTOWN N.C. 27282 


Computers 


919-883-1105 


* CP/M Is a registered tradamark of Digital Resaarch, Inc. 
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With the price of the UNIX” system 
license cut by 90%, a whole new 
era іп multi-user systems operation 
comes to programming. 

Now, as the feasibility of incor- 
porating UNIX* into your data man- 


agement or buying UNIX” based 
productsincreases, THE book on 
the subject has been published by 
Osborne/McGraw-Hill. 

Included are hands-on tutorials on 
the basic UNIX" system commands, 
chapters on related resources, defi- 
nitions of basic system concepts... 
everything needed for immediate 

‘practical fluency, or evaluation of 
the system by potential users. $15.99, 
paperback, 496 pages. 


Osborne/McGraw- Hill 
630 Bancroft Way, Berkeley, CA 94710 


Call Toll Free: 800-227-2895 w ‹ 

in California (415) 548-2805 4,1% 
Dept.4 B Й ü 

O A User Guide to the UNIX? 

System $15.99 

Name 

Address 

City/State/Zip 

Plus: [1.75/item 4th class Û $1.50/ 

item UPS [1$2.50/item Air Mail 

O $10.00/item Overseas 

(California residents add applicable tax. ) 

Total amount enclosed § 

or charge my O Visa O Mastercharge 

Card # 

Expiration Date 

Authorized Signature 


UNIX is a trademark of Bell Laboratories 
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Listing 3: Quick manipulation of a graphics player within Atari BASIC. By setting a 
string variable to point to the 512-byte area reserved for a player and manipulating that 
string, a player can be moved around the screen faster than is otherwise possible in 
BASIC. This program creates a small rectangle that glides across the video screen, 
changing direction when it nears the boundary of the video display. 


100 REM PLAYER/MISSILE EXAMPLE 
110 DIM A3(512), B$(20) 


120 X=X+1:READ A:IF A< > -1 THEN B$(X,X) = CHR3(A):GOTO 120 
130 DATA 0,255,129,129,129,129,129,129,129,129,255,0, - 1 
140 REM B$ CONTAINS PATTERN FOR PLAYER SHAPED LIKE SMALL BOX 


2000 POKE 559,62:POKE 704,88 
2020 І-РЕЕК(106)- 16:POKE 54279,1 
2030 POKE 53277,3:POKE 710,224 


2040 VTAB = PEEK(134) + PEEK(135).256:REM VALUE OF VVTP POINTER 
2050 ATAB=PEEK(140) + PEEK(141)4256:REM VALUE OF STARP POINTER 


2060 OFFS -1.256--1024- ATAB 


2070 HI=INT(OFFS/256):LO = OFFS — HI-256 


2090 POKE VTAB+2,LO:POKE VTAB+3,HI:REM A$ POINTS TO P/M AREA 


3000 Y = 60:Z=100:V=1:H=1 


4000 AS(Y,Y +11)=B3:POKE 53248,Z:REM VERT AND HORIZ POSITION CHANGED 


4010 Y=Y+V:Z=Z+H 

4020 IF Y>213 OR Y «33 THEN У--У 
4030 IF Z2 206 OR Z«49 THEN Н = -H 
4420 GOTO 4000 


Text continued from page 110: 


source string into the first byte of the 
destination string, then the second, 
third, and so on. By making the 
destination string the second byte of 
the source (А%(2) refers to the sub- 
string of A$ from its second through 
its last character), the same character 
can be stored throughout the entire 
string. 

Delete lines of code—By using a 
feature of the operating system, a 
program such as listing 2 can delete or 
modify lines of code within itself. The 
screen editor can be set to accept data 
from the screen without user input. 
The POKE in line 50 causes the Atari 
screen editor device to do a "forced 
read" of the information on the 
screen, while the POKE in line 60 
restores control of the computer to 
the keyboard. (For more information, 
see the section on the screen editor 
within the "I/O Subsystem" chapter 
of the Atari Personal Computer 
System Operating System User's 
Manual and Hardware Manual.) 
Thus, by first setting up the screen, 
positioning the cursor to the top, and 
then stopping the program, BASIC 
gets the commands that have been 
printed on the screen. 

Player/missile graphics with 
strings—A fast way to move 
player/missile graphics data is shown 
in listing 3. This program places a 
small box on the screen (a player) and 


causes it to bounce around the screen. 
А dimensioned string A$ has its 
string/array area offset value 
changed to point to the player/missile 
graphics area. Writing to this string 
with an assignment statement now 
writes data into the player/missile 
area at assembly-language rates. 

In particular, the first statement in 
line 4000 moves the player image in 
string B$ up or down the vertical 
“strip” that the player occupies. The 
second statement changes the hori- 
zontal position of the "strip." When 
the box reaches the vertical limits of 
33 or 213 (line 4020) or the horizontal 
limits of 49 or 206 (line 4030), the 
direction of the box movement is 
reversed. 


Next Month 

We will next take a look at the 
sound-generating capabilities of the 
Atari 400 and 800 computers. Bi 


More detailed information on 
several of the subjects discussed here is 
contained in the Atari Personal Com- 
puter System Operating System User's 
Manual and Hardware Manual. This 
manual (part C016555) can be ordered 
for $27 plus $3 shipping and handling 
from Atari Customer Service, 1346 
Bordeaux Dr., Sunnyvale, CA 94086. 
California residents must add 6496 
sales tax. 


DOW JONES BLUE CHIP SOFTWARE 
GIVES YOU BLUE CHIP 
INVESTMENT CONTROL. 


Never before have investors had the electronic capability to track and intelligently manage their own port- 
folios like this. Using Dow Jones’ data base and exclusive portfolio management software you can store, 
modify and automatically update individual holdings on your own personal computer. 


Now you have a remarkable opportunity to use software that can ac- 
tually minimize risk and increase the chances for investment success 
—software that allows you to maintain multiple portfolios, auto- 
matically value each stock in your portfolio, obtain current quotes 
(15 to 30 minutes delayed during market hours) and historical 
quotes, retrieve year-to-date figures and compare them to the 
stock's original worth. You'll even be able to test the market 
with hypothetical portfolios—evaluating the “what- ifs" before 
you buy or sell. 


' | More and more investors are becoming “bullish” about the 
> DOW JONES NEWS/RETRIEVAL® Service—relying on it 

1 for instant business and financial data that can save hours 

of valuable time. You get exclusive electronic access to аг- 
ticles from The Wall Street Journal, Barron's and the world- 
wide Dow Jones News Service, in-depth background infor- 
mation on thousands of public companies, earnings- 
he per-share forecasts, and much more. It's everything 
| you need to better manage your business and per- 
sonal finances. 


When you make your software purchase, we'll give 
you a free Dow Jones password. . .as well as 
one hour of free introductory, non-prime 
time. And software and usage costs will be 
tax deductible in many cases (consult your 
tax advisor). 


Find out about Dow Jones' unique ability 
2. to help you manage your own portfolio 
| like a professional, improve and 
broaden your research capa- 
bilities, spot and analyze trends. 
Visit your nearest computer 
store or call the Dow Jones 
customer service hotline. 


Call Toll Free 


800-257-5114 
(In New Jersey call 
609-452-1511) 


WS/RETRIEME Service 


P Company, Inc., 1982 
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incredible Advantage 
over IBM and App ^ 


Incredible Software: 

The ADVANTAGE is fully 
CP/M* compatible. Neither 
IBM nor Apple provides this 
ability to run the broadest 
range of industry-standard 
applications. In addition, 
only North Star offers 10 
application packages for 
word processing, financial 
analysis, accounting and 
data base management. 


The ADVANTAGE" desktop 
computer from North Star is 
better in every category than 
either the IBM Personal 
Computer or the Apple Ill. 
Compare for yourself! 


Incredible Data Storage: 
The ADVANTAGE has twice 
the diskette capacity of either 
the IBM PC or the Apple Ill. 
This means you have twice 
as much information at hand. А А 
Incredible Convenience: 


Incredible Graphics: ADVANTAGE is the only one 


The ADVANTAGE gives you а of the three that's fully- 
higher precision display. A integrated. It fits attractively 
revolutionary software on your desk without the 


package called BUSIGIRAPH™ 
is provided at no extra 
charge for preparing graphs, 
bar charts, and pie charts. 


clumsiness of the multiple- 
enclosure, multiple-cable 
approach taken by IBM and 
Apple. 


ТМ 


incredible Price: 

The ADVANTAGE from North 
star offers you the best in 
price/performance. You get 
more data storage per dollar 
invested, more applications 
programs, more available 
languages, and more 
graphics capabilities. At am 
incredible list price of $3999. 


To find out more about our 
incredible family of desktop 
computers with graphics, call 
TOLL FREE 800-447-4700. 
(Illinois 800-322-4400, Alaska/ 
Hawaii 800-447-0890.) 

North Star Computers, Inc. 
14440 Catalina St., San Leandro, 
CA 94577 USA (415) 357-8500. 
TWX/Telex (910) 366-7004. 


North Star, ADVANTAGE and BUSIGRAPH are trademarks of North Star Computers, Inc. CP/M is а registered trademark of Digllal Research. Inc. 
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The Input/Output Primer 
Part 1: What Is I/O? 


A modern computer can process in- 
credible amounts of information or 
make thousands of decisions each sec- 
ond, Without communication to the 
outside world, However, the com- 
puter’s work is of little use. Here’s 
where input/output comes in; it links 
the computer to operators or pro- 
cesses that require its problem- 
solving powers. 

Input/Output (I/O) is the term 
used to describe communication with 
the outside world. To describe the 
various means used to effect these 
communications, I'll start with the 
core of the system, the computer 
itself, then work outward toward the 
rest of the world. 

А general-purpose computer has 
two main components: processor and 
memory. The processor, the system's 
engine, follows sequences of instruc- 
tions that cause it to process data. In- 
structions and data are stored in 
memory for the processor's use. 

Three sets of electrical lines, called 
buses, link the processor and 
memory: the address bus, the data 
bus, and the control bus. Computer 
memory is organized into thousands 
of locations, each with a unique ad- 
dress and the capability of storing one 
piece of data or one instruction in a 


This article is the first in Steve Leibson's 
six-part series, The Input/Output Primer. 
The series will explain the way in which 
computers talk with the world. Upcoming 
articles will discuss interrupts and direct 
memor y access; parallel and HPIB (GPIB) 
interfaces; BCD and serial interfaces; 
character codes; interrupts, buffers, 
grounds, and signal degradation. "Ап I/O 
Glossary,” which follows this article, is a 
valuable reference for the entire series. 


122 February 1982 (O BYTE Publications Inc 


Steve Leibson 
Auto-trol Technology Corporation 
12500 North Washington St. 
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sequence. The processor differen- 
tiates between instructions and data. 

The processor can access informa- 
tion in memory by placing the proper 
signals on the address bus. These sig- 
nals represent an address that 
specifies the memory location of in- 
terest to the processor. The processor 
must also signify whether it wishes to 
extract information from the selected 
location (to read) or to place informa- 
tion in it (to write). 


The advantage of 
memor y-mapped І/О: 
existing processor 
Instructions serve the 
dual purpose of 
Interfacing to memory 
and to I/O devices. 


This signaling is performed on the 
control bus, which also contains sig- 
nal lines that synchronize the pro- 
cessor and memory. In read and write 
operations, information passes be- 
tween memory and processor over a 
data bus. 

Since data and instructions pass 
over the data bus, the processor must 
correctly interpret the information. 
The processor's internal timing cycles 
enable it to distinguish data from in- 
structions, To obtain its next instruc- 
tion, the processor performs an in- 
struction fetch. Then the processor 
performs operations necessary to ex- 
ecute the instruction. 

The location currently being ac- 
cessed for instructions is held in a 
register or program counter within 
the processor. The instruction ad- 


dressed by the program counter may 
cause the processor to access memory 
again, this time to obtain data or to 
place data in memory. Such opera- 
tions result from execution of 
memory reference instructions. 

We've now described all the com- 
puter operations needed to run a pro- 
gram: the computer can obtain in- 
structions from memory, access 
memory for data, process data, and 
place processed data back into 
memory. Two questions now arise: 
how do the program and data get into 
the memory, and how does the 
operator obtain the results of the pro- 
cessing? The answer: through the in- 
put/output devices. 

A complete computer system, such 
as a Hewlett-Packard desktop com- 
puter, is not composed of a processor 
and memory alone. Making a system 
requires adding peripheral devices 
such as a keyboard, display, printer, 
and magnetic tape unit, These 
peripheral devices connect the com- 
puter to the outside world. The 
keyboard, display, and printer allow 
communications with a human 
operator, while the tape storage 
device provides storage and retrieval 
of programs and data. 

How are peripheral devices con- 
nected to the processor/memory 
combination inside the computer? 
Two methods are currently in use. 
The first places these devices on the 
memory bus already discussed; 
peripheral devices thus "appear" to 
the processor as memory locations. 
The processor can send data to, or 
obtain data from, the peripherals by 
using memory-reference instructions. 
This approach is called memory- 
mapped I/O because it allocates some 
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portion of computer memory space to 
peripheral devices. The Motorola 
6800 and 68000 microprocessors use 
memory-mapped I/O. 

The advantage of memory-mapped 
I/O is that existing processor instruc- 
tions serve the dual purpose of inter- 
facing to memory and to I/O devices. 
The disadvantage is that the full 
range of memory is not available for 
program and data storage. In other 
words, memory-mapped I/O reduces 
the computers maximum memory 
size. For 8-bit microprocessors with 
only about 64,000 possible memory 
locations, this loss of available 
memory can be a real limitation. 

The Intel 8080 and Zilog 280 
microprocessors use a slightly dif- 
ferent scheme. I/O devices are con- 
nected to the processor by the 
memory data bus, but special I/O in- 
structions and signals on the control 
bus are used for the I/O process. Full 
memory capacity is available to the 
processor because special I/O ad- 
dressing is used. Though the I/O 
devices are on the memory bus, they 
are in I/O space rather than in 
memory space. Figure 1 illustrates 
how I/O devices are connected to 
processors on the memory bus. 

The second method of implemen- 
ting I/O in a computer is to create a 
totally new bus, the I/O bus, which 
resembles the memory bus. The I/O 
bus has an address bus (called the 
peripheral-address bus to differen- 
tiate it from the memory-address 
bus), a second set of data lines, and a 
peripheral-control bus. The signals 
on the I/O bus may or may not 


MEMORY 


PROCESSOR 


INTERFACES 


Figure 1: A computer system with 
memory-mapped I/O (input/output). The 
I/O interfaces communicate with the pro- 
cessor over its memory bus. As a result, 
the processor has less memory space 
available for its own use, but there’s no 
need for I/O instructions in its instruction 
set. 
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resemble those of the memory bus. 
This system has the advantage of full 
memory capability but pays the price 
of creating a new set of instructions, 
called 1/0 instructions, and a second 
bus, the I/O bus. Figure 2 shows'an 
I/O bus system. 

Lets briefly discuss instructions 
before continuing. The memory- 
reference and I/O instructions belong 
to a class of instructions called pro- 
cessor or machine instructions. This 
class of instructions controls com- 
puter operations at the very lowest 
level. Each instruction can initiate 
only the simplest tasks, such as ob- 
taining one piece of information from 
memory or dispatching one character 
to a peripheral device. 

Programmers would face a tremen- 
dous task if they had to solve all 
problems by writing programs at this 
level of complexity. Therefore, the 
computer supplier usually provides a 
systems program or operating system 
which, in effect, provides a new set of 
instructions with far greater power. 
The new set of instructions is called a 
high-level language because the in- 
structions, now referred to as state- 
ments, allow programming at a much 
higher level of complexity. 


Digital Signals 

We've briefly discussed the sets of 
lines called buses and have stated that 
the processor and other systems com- 
ponents send signals along these 
buses. Buses, of course, consist of 
metallic carriers upon which voltages 
may be impressed and currents made 
to flow. 

The simplest signal that might 
travel along such a conductor is the 
presence or absence of voltage or cur- 
rent flow. This is a binary signal 
because it can assume only two 
states: present or absent. With a 
voltage-related signal, the voltage 
either is or isn't there: the voltage is 
either k volts or zero volts. Voltages 


С MEMORY BUS. 


MEMORY 


PROCESSOR 


are measured with reference to a zero 
point, usually called ground, which is 
often a heavy conductor intercon- 
necting all components in a computer 
system. 

Binary signals are the primary 
means of communication in computer 
systems because the circuitry required 
to generate and detect mere presence 
or absence of a signal is much simpler 
to construct than circuits concerned 
with "how much" signal is present. 
Simplified circuitry allows construc- 
tion of highly complex processors 
because binary circuits require much 
less space than other types. This is the 
key to construction of LSI (large-scale 
integrated) circuitry, which incor- 
porates thousands of circuits on a 
small silicon chip. 

Buses are simply sets of parallel 
conductors upon which binary sig- 
nals can be impressed. The most com- 
mon binary signal at present is the 
TTL level set. TTL (transistor- 
transistor logic) is a family of in- 
tegrated circuits which constitute the 
building blocks for many of today's 
computers. These digital circuits not 
only define presence or absence of 
signal as valid binary signals but also 
define regions of voltage for proper 
levels. Those regions are: 


High region — 2 to 5 volts 
Undefinedregion — 0.8 to 2 volts 
Low region — 0 to 0.8 volts 


Voltages in the undefined region 
mean neither high nor low. 

As long as the circuits that send 
and receive signals agree on the levels 
to be used, we have a hardware sys- 
tem for transmitting signals. We will 
see that one of the tasks of I/O cir- 
cuits is to convert signal levels used 
by one portion of the system to those 
used in another. Unfortunately, not 
all peripheral devices use TTL levels. 
Al! the computer buses that we will 
discuss do use these levels. 


` 1/0 BUS INTERFACES 


Figure 2: A computer system with an I/O bus in addition to a memory bus. Building in 
a separate 1/O bus frees all the memory-address space for the processor's own use. 
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Data Representation 

After establishing signal levels, we 
must reach an agreement on what the 
various signals represent. What will 
be the digital representation of the 
character “А” or the number “12377 
The alphabet can assume any of 26 
values. Numerals can assume an in- 
finite number of values. How can two 
levels—on and off—represent all 
these values? 

The answer is to use more than one 
signal line, thus creating a bus. If we 
use eight lines, each of which can 
assume one of two levels, then we can 
represent 2 raised to the eighth power 
or 256 values. This is sufficient to rep- 
resent all of the characters in the 
alphabet (both uppercase and lower- 
case) and the other printable char- 
acters and punctuation marks on a 
typewriter, along with a few special 
characters. 

Communication is possible with 
eight lines as long as the sender and 
receiver agree on what each of the 256 
values represents, The second task of 
I/O is to assure agreement between 
sender and receiver or at least to con- 
vert from one set of values to 
another. 

In addition, not all devices com- 
municate on the same number of 
lines. Some use a single wire (plus 
ground) and send one bit (binary 
digit) of information at a time. The 
receiver reassembles these sequential 
bits of information into a "parallel" 
representation (e.g., eight bits of data 
stored on eight parallel data lines). 
Some devices need only send 
numerals, which can be represented 
with ten values and require only four 
digital signal wires (because binary 
1010, which has four bits, is decimal 
10). Other forms of representation 
may require 16, 24, 32, or 64 lines, 
complicating interconnection. Inter- 
facing among these devices must 
somehow adapt one system of rep- 
resentation to another. 


The I/O Bus 
We've just discussed several basic 
concepts relating to computer sys- 


tems and I/O. Now we can give the. 


programmer a means of questioning 
the computer and the computer a 
means of answering those questions. 
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The first step is to create an I/O 
bus leading from the processor to the 
outside. As stated earlier, the I/O bus 
is a set of conductors carrying signals 
that represent the information the 
computer is trying to transmit from 
the processor to the peripheral. 

In addition, several conductors 
carry control signals that let the com- 
puter signal the recipient that the data 
on the bus is valid and should be ac- 
cepted. The recipient must have some 
signals to notify the processor of the 
recipient’s readiness to accept data 
and of its operational status. Finally, 
since we want the computer to be able 
to receive and transmit data, a signal 
is needed to dictate the direction of 
the data flow on the I/O bus. 

The I/O bus shown in figure 3 has 
a number of connections, The top- 
most connection, with arrowheads at 
both ends, represents a group of 16 
data lines. This connection is the data 
bus; the arrowheads indicate that the 
data bus can carry data in either 
direction, depending on the pro- 
cessor's immediate need. Beneath the 


16 
А = 
(PERIPHERAL DU ына | 


STROBE 


data lines is a single wire labeled 
“strobe.” The strobe is the bus syn- 
chronizer; the computer uses the 
strobe to indicate that data is ready to 
be accepted. 

The next wire in figure 3 is labeled 
"[/O" and controls the direction of the 
data on the data bus. The I/O wire is 
the traffic cop of the I/O bus, allow- 
ing bidirectional data flow in only 
one direction at a time. The 
peripheral signals the computer on 
wires labeled "status" and "flag." 
Status is a simple signal indicating 
presence or absence of a peripheral to 
receive data. After all, a computer 
cant communicate with a device 
that's not there. 

Flag is a more complex signal. To 
understand flag, we need to study 
speed. Computer processors are very 
fast; the only moving parts inside 
them are the speedy electrons carry- 
ing digital signals. On the other hand, 
devices with which computers com- 
municate are often mechanical. Disk 
and tape mechanisms, printers, and 
plotters all have moving parts that 
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Figure 3: An 1/O bus like that used by Hewlett-Packard. The bidirectional data lines 
carry information between the computer and the peripheral-device interface. The com- 
puter uses the strobe line to tell the peripheral device that data is ready to be accepted. 

Тһе 1/О line informs the peripheral of the direction of data transfer. The peripheral 
device uses the flag line to ask the computer to delay sending more data. The status line 
tells the computer whether or not the peripheral device is attached. 
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take relatively long periods of time to 
perform their assigned tasks. 

Take a printer for example. Let's 
study an interchange between a com- 
puter and a piece of paper. The com- 
puter first addresses the printer inter- 
face using the last set of wires in the 
/О bus diagram, the peripheral- 
address lines. If there's a device at 
that address, it will respond by 


signaling the computer on the status 
line. If the response is positive, the 


the I/O 


computer sets line to 


"output" (direction is always from the 
processor's perspective), places data 
on the data lines, and causes the 
strobe line to indicate the data's 
availability. If the printer is working, 
it accepts and prints the data. 

A serial impact printer, much like a 
typewriter, must select the proper 
character, activate some mechanism 
to strike the paper, and then move to 
the next character position. 

These steps may take 10 milli- 
seconds (0.01 seconds) or so to per- 
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form. That may not seem like a long 
time, but the processor takes about 
one microsecond (0.000001 seconds) 
to send the command to print. From 
the processor's perspective, the 
printer takes forever. 

Fortunately, computers are patient 
and will obey if told to wait. In our 
example, the computer will not send 
another character until the printer has 
printed the current one. The flag line 
carries the printer's signal asking the 
processor to wait. 

That completes our discussion of 
computer input/output. As we've 
seen, the computer remains firmly in 
control of the entire process. Next 
month, we'll look at those cases in 
which the I/O peripheral takes con- 
trol of the computer: interrupts and 
direct memory access. Ш 


An I/O Glossary 

Learning the terminology and 
jargon is one of the most difficult 
problems encountered when enter- 
ing a new technical field. Every 
discipline has its own unique 
vocabulary, and the world of com- 
puter input/output is no excep- 
tion. This glossary should help the 
reader who is unfamiliar with the 
computer terms in the I/O Primer, 
although the glossary is not com- 
prehensive and its definitions are 
not necessarily universal. 


accumulator: a register inside the 
computer processor that stores 
operands and receives the results 
of operations. À computer may 
have several accumulators. 
alphanumeric: representing letters 
and numbers. 

ASCII (American Standard Code 
for Information Interchange): a 
7-bit code capable of representing 
letters, numbers, punctuation 
marks, and control codes in a form 
acceptable to machines. 

analog: varying continuously 
rather thari in steps. Contrast this 
with digital. А rheostat is an 
analog device; an on-off switch is 
digital. 

analog-to-digital conversion (also 
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e ORDER TOLL FREE e All Merchandising Includes 


(800) 323-5338 Full Factory Warranty 
In Illinois Call Collect ө Dealer Inquiries Invited 
(312) 498-5099 


€ Your Order | cessa 
immediatel 


2-89 ZENITH DATA SYSTEM 


This stand alone micro computer 
simplifies operation and installation. 
With the wide range of CP/M TM 
Software available this is the ideal 
small business computer. grammable in BASIC, COBOL, P/L 
2-80 CPU/2 Serial Ports - Built-in QUME SPRINT 9/35 and you will be able to transport 
12" Terminal. The QUME Sprint “9” Series Printer has broken your software to larger systems. 
Z-89 48K RAM/one 5" 100K Drive the price performance barrier. One Televideo 910 CRT Dual 5-1/4" 
$2,140.00 Letter quality - KSR 35 СР5 - Serial RS232 - Floppy Drives 1 MG on Floppy- 
Z-90 64K RAM/one 5" 200K Drive Daisywheel. includes CP/M 2.2 and more!!! 
$ Call $ $1,795.00 $2,995.00 у 


TELEVIDEO SYSTEM | 
The System | is the state-of-the-art, 
single user system designed for 
reliable performance. Pro- 


PRINTERS 


QUME 
SPRINT “9” SERIES - Serial RS232 
9/45 1:8. 45 CPS - Word processing 
letter quality $1,995.00 


ACCESSORIES 


ATI Cut Sheet Feeder fits 
most printers. Feeds 8-1/2" 
x 11" paper, single sheets $1,195.00 


VDT. 

The brilliant CRT $1,095.00 

ж Сап be programmed from the Кеу- 
board to emulate many terminals 


Full Panel Option $150.00 ж Real time clock QUME Datatrack 8” drives- 
Memory Option $150.00 ж Detached keyboard Double Sided/Double 
Bi-Directional Tractor $190.00 ж Emulates the ADM-31, VT-52, 75-1 Density $549.00 
* VT 100 optional 2 for $1,049.00 
AMPEX s 
NEC wi Datatrak 5-1/4 $325.00 
ith detachable keyboard. 
55/7710-1 R/O 55 CPS Serial $2,193.00 y 2 for $599.00 


* Full featured video terminal 

* Display 24 lines/25th status line 
ж 2 pages display memory 

* Green screen 


55/7730-1 RIO 55 CPS Parallel — $2,195.00 


55/7720-1 KSR 55 CPS Serial — $2,449.00 U.S. ROBOTICS Phone link 


accoustic MODEM — 300 
Baud, Orig/Ans. Self-test 


ANADEX Dialog 80 $949.00 85232. Half/Full Duplex $179.00 
High Resolution 200 CPS Dialog 30 $849.00 
DP9000 $1,225.00 ADDS Universal Printer Stand $99.00 
DP9501 $1,299.00 * Detached keyboard 
ж Programmable function keys 16K Memory Boards, Uis 
* 2 postion tilt screen fast or slow 149. 
OKIDATA Viewpoint $569.00 2 for $250.00 
MICROLINE SERIES = 2n ZENITH "түз 
80 Friction & Pin Feed $ Ca à Р Athana Diskettes Single 
82A $ Call 910 TELEVIDEO $569.00 Sided/Single Density - 
920 C $729.00 


950 Green Screen $949.00 


TO ORDER: CALL TOLL FREE (800) 323-5338 — In Illinois Call Collect (312) 498-5099. Master Charge and Visa accepted. 

Prices do not include shipping. For fast delivery send certified check, money order, or bank wire transfer. Allow 10 days for 

personal checks to clear. Prices subject to change without notice. Please call for latest prices. Prices include 2% cash dis- 
count. Illinois residents include sales tax. 


MID-AMERICA _ = 


Suite 304 
MICRO MAR f INC 121 S. Wilke Road 
y Ш Arlington Heights, Illinois 60005 


Circle 228 on inquiry card. 
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A to D, ADC, or A/D): the con- 
version of continuously varying 
phenomena (e.g., voltages) into 
discretely varying or "stepped" 
phenomena. 

APL: a high-level computer lan- 
guage considered by many to be 
the strongest language for mathe- 
matical procedures апа 
algorithms. APL uses specially 
developed arithmetic operators. 
assembly language: а low-level 
computer language for implement- 
ing higher-level functions. One 
assembler statement produces one 
machine instruction. 
asynchronous device: a unit that 
operates at a speed not associated 
with any particular portion of the 
system to which it is connected; it 
therefore is not a time-critical com- 
ponent. Not to be confused with 
the asynchronous serial interfaces 
which are synchronous devices. 
asynchronous data communica- 
ions: а serial I/O protocol in 
which each byte transmitted is self- 
sufficient and bears no exact time 
relationship to preceding or suc- 
ceeding bytes. 

background program: that portion 
of the resident computer program 
that is run when the system has no 
other needs for the processor. 


Found only in multitasking 
systems. 
base: the radix or number of 


characters in a particular number 
system. The decimal number sys- 
tem is base 10, since 10 numerals (0 
through 9) are used. 

BASIC 
Symbolic Instruction Code): a 
high-level language that is par- 
ticularly easy to learn. Although 
this is the native language of most 
microcomputers today, there are 
many incompatible dialects. 

baud rate: term often used to mean 
bit rate or data rate, the rate in bits 
per second at which information is 
transmitted over a serial link. In 
data transmission over analog 
channels such as the phone line, 
the baud and data rates may not be 
the same. - 

BCD (binary-coded decimal): a 
4-bit system of coding the 
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numerals 0 through 9. Тһе 6 most 
significant codes of the 4-bit sys- 
tem are unused because 4 bits can 
represent 16 different numbers. 
benchmark: a test program used to 
compare a feature, usually speed, 
of two or more systems. 
bidirectional lines: lines that may 
carry information in either direc- 
tion but not in both simultane- 
ously. 


binary: the base-2 number system, : 
which uses only the numerals 0. 


and 1. 

bipolar: an integrated-circuit tech- 
nology characterized by -high 
speed, medium power require- 
ments, and wide availability. 
bisync (binary synchronous) a 
synchronous, serial data-com- 
munications protocol that is byte- 
oriented. Created by IBM. 

bit (binary digit or binary integer): 
a single digit of a binary number. 
bit rate: see baud rate. 

bus (plural buses): a group of hard- 
ware signal wires used to intercon- 
nect several devices for com- 
munication. 

byte: a group of 8 bits. 

character: a pattern which is mean- 
ingful in a semantic system and 
which does not consist of smaller 
meaningful units; an “atom” of 
meaning. 

character set: a group of characters 
that, taken as a whole, can express 
all the information desired in a 
particular system. 

checksum: a quantity used in 
several error-checking schemes. 
The checksum usually follows a 
string of characters. 

chip (algo integrated circuit): an 
electronic component made up of 
many basic devices, such as tran- 
sistors, all combined on a single 
piece of silicon. 

CMOS (complementary metal- 
oxide semiconductor): а logic 
family of integrated circuits 
characterized by extremely low 
power requirements, medium 
speed, wide availability, and sus- 
ceptibility to static discharge. 
clock: a periodic signal used 
throughout a system for timing 
and synchronization. 


compiler: a program that takes a 
high-level language as its input and 
produces machine code for output. 
compute-bound: adjective describ- 
ing a program that is speed-limited 
by the computations being per- 
formed rather than by the I/O tak- 
ing place. 
control character: a character that 
produces some action in a device 
other than the printing or display- 
ing of a character. А normal 
character may become a control 
character in some systems by being 
prefixed with a control character 
or characters. 
controller: the device that dictates 
the sequence of events in a system. 
control line: a signal line used to 
sequence the flow of information 
over a data link. 

CRT (cathode-ray tube): a term 
often used synonymously with 
video-display terminal, of which 
the CRT is a part; a popular 
display device used to show multi- 
ple lines of text and/or graphics. 
data bus: a set of signal wires that 
carries data or characters between 
devices in a system. 

data communications: generally 
taken to mean serial data I/O but 
may include any I/O between 
digital devices. 

data set: Bell Telephone's name for 
a modem. Used to transmit digital 
data over voice telephone lines. 
data terminal: a class of devices 
with keyboards and video 
displays, a video-display terminal. 
decimal: pertaining to the base-10 
number system. 

digital: a method of representing 
information with discrete 
numbers. 

digital-to-analog (also D to A, or 
DAC, or D/A) conversion: a tech- 
nique for converting a digital rep- 
resentation into a simulated analog 
signal. 

DMA (direct memory access): an 

I/O technique for transferring data 
between a device and memory 
without the aid of the computer 
processor. А very high-speed 
method that requires special hard- 
ware to control memory. 

DTL (diode-transistor logic): а 


—— !)—- Ini ЕЕ è 


| 
| 


| 


— ————— — 


— 


You don't have to settle for 
standard equipment. Let МТ! 
and Alpha Byte help you build 
the Model 111 you want. 


MTI FLOPPY DISK А00-0М KITS 


Now you can upgrade your 16К level II Model III to 
a full 48K Disk System the easy way with MTI's 
Double Density Disk Controller and your choice of 
Disk Drives. You can choose 40 track, Double- 
Sided 40 track or Double-Sided 80 track Drives to 
supply your disk storage needs. Forty Track 
Drives store 175К, Double-sided 40 Track drives 
store 350K. Four Double-Sided 80 Track Drives 
provide up to 3 MEGABYTES of On-Line storage. 


INTERNAL DISK DRIVE KITS 


The first drive kit includs one Tandon Disk Drive, 
MTI Double Density Controller, Switching power 
supply, 32K of RAM, all mounting hardware, 
cables and Detailed Installation Instructions. The 
second internal drive kit includes a second drive 
and the necessary installation hardware. 


40 TRACK DRIVE SYSTEM 


DRIVE NO. 1 KIT ‚695.00 

DRIVE NO. 2 KIT 279.00 
40 TRACK DUAL HEAD SYSTEM 

DRIVE NO. 1 779.00 

DRIVE NO. 2 389.00 
80 TRACK DUAL HEAD SYSTEM 

DRIVE NO. 1 , -929.00 

DRIVE NO 2 969.00 


Circle 14 on inquiry card. 


EXTERNAL DRIVE KITS 


Two external drives can be attached to any dual 
drive Model IIl Computer. 


40 TRACK EXTERNAL DRIVES 


DRIVE NO. 3. _. ‚379.00 

DRIVE NO. 4. , . 359.00 
DUAL HEAD 40 TRACK EXTERNAL DRIVES 

DRIVE NO. 3. , i 4 ‚499.00 

DRIVE МО, 4, Р oe 479.00 
DUAL HEAD 80 TRACK EXTERNAL DRIVES: 

DRIVE NO. 3. . "T . .. 579.00 

DRIVE NO. 4 , ‚659.00 


FIVE MEGABYTE EXTERNAL 
WINCHESTER HARD DRIVE........... 2795.00 


Add the Ultimate in Fast High Capacity Disk 
Storage to any Model 111 Floppy Disk system. 
Reliable Winchester technology provides enough 
storage for the largest business files. Winchester 
disk drives have greatly increased data transfer 
rates and that means faster program and file 
loading. This is a complete self contained system 
that connects to a standard Model III Disk System 
in minutes without any modification to the com- 
puter. 


MODEL Il! DIAGNOSTIC PROGRAM. ...... 49.95 


А complete diagnostic program for the Model II. 
Tests RAM and ROM, video display and all disk 
drives. Catch problems while they're small and 


be sure that your Model Ill is in perfect running 
condition. 


MODEL II] CP/M-80 NOW AVAILABLE! . . 
CP/M® & 80 Column Kit. 


Now you can run proven CP/M based software on 
your Model 111, with standard 80-column display. 

А simple internal modification will transform your 
Model 111 into а NEW computer and allow you to 
run CP/M the industry-standard operating system 
and assure you of a large supply of fine software. 

Includes CP/M 2.2. 


MODEL 111 SPEED-UP MOD............ 149.00 


Now you can run your Model Ill at 4 MEGAHERTZ, 
that's almost double the standard speed. This 
simple-to-install kit does require some soldering. 


MODEL Ill DISK DRIVE CLEANING KIT... .24.95 


Uses soft non-abrasive cleaning material and in- 
cludes a disk head excercising program to insure 
thorough cleaning. 


OOSPLUS OPERATING SYSTEMS 
FOR THE MODEL III 


Solid BUG-FREE operating systems for the Model 
Ill. Supports different size drives оп the same 
system and Basic Program Chaining with 
variables saved in memory. 


40 TRACK. T Т — — m nn 

80 TRACK. .... .119.00 

EXPANDED DOSPLUS 3. 4.8.. ,. 149.00 
Read and Write 40 Track Diskettes on an 80 Track System. 

HARD DISK DOSPLUS.. p. ......... 4- se geese 95.00 
Supports tha МТ) 5 MEG HARD DISK. 

CP/M is a reg. trademark of Digital Research. 


. 849.00 


We built a reputation on our 
prices and your satisfaction. 


We guarantee everything for 30 days. If 
anything is wrong, return the item and we'll make 
it right. And, of course, we'll pay the shipping 
charges. 

We accept Visa and Master Card on all orders; 
COD orders, up to $300.00. 

Add $2.00 for standard UPS shipping and 
handling on orders under 50 Ibs, delivered in con- 
tinental U.S. Call for shipping charges over 50 
105. Foreign, РРО and APO orders add 15% for 
shipping. Californians add 6% sales tax. 

Prices quoted are for stock on hand and are 
subject to change without notice. 


To order, or for information, call: 


31245 LA BAYA DRIVE, WESTLAKE VILLAGE, CALIFORNIA 91362 


logic family, compatible with TTL 
and nearly extinct. 


СІ | M EBCDIC (extended binary-coded 
decimal interchange code): a 
special IBM character set seldom 


used in microcomputers. 
emulator: a program or circuit that 
LAH GES T SELE CTI ON imitates another program or circuit 
IN U S A in real time. Usually, the emulator 
samen provides testing and monitoring 
capabilities beyond those of the 
program or circuit being emulated. 
erasable programmable read-only 
memory (also EPROM): ап in- 
tegrated circuit that can store pro- 
grams or data which can later be 
erased. Information is stored, with 
or without power, until the erase 
procedure is activated. There are 
two types of EPROM: ultraviolet- 
erasable EPROM, and electrically 
erasable programmable ROM 
(EEPROM). EPROMs are common 
in development work because they 
can be reused. 
| exponent: the power of 10 of а 
number expressed іп scientific 
notation. The exponent of the 
number 


® a ® 
dBASE II QUICKSCREEN WORDSTAR 
Ashton-Tate Fox & Geller Micropro 


95 48 | 209 


MICROTAX" 
Microtax Systems 


CALL 


TIMAKER- 
Lifeboat Assoc. 


Micropro 
BASIC , 1.245 X 105 


CALCSTAR™ COMPILER 
Micropro Microsoft 1s 15. 


® 
SUPERCALC 


Sorcim 


7739 


MAILMERGE- 


CB-80 
Compiler Systems 


419 


Ñ 
SPELLSTAR 
Micropro 


5109 


® 
THE LAST ONE 
D.J. "А1" Syst. LTD. 


579 


® © Ф firmware: а program (software) 
L М5- 
BASIC 80 SELECT ақы, placed in ROM. Many microcom- 


puters have firmware operating 
$ $ systems and language interpreters. 
284 395 0 Пар line: а signal line used in a data 
| link to signal the status of a device 
connected to the data link. 


fan in: the electrical load a logic 


5719 3325 | circuit places on a signal line. 


fan out: a measure of the drive 
capability of a logic circuit. 


Microsoft S.S. Systems Plus 


SAVE ON HARDWARE foreground job: a program that 
TELEVIDEO 8912. . , $575.00 MICROSOFT SOFTCARD ..$289.00 1 А 1 
TELEVIDEO 950. . . . $955.90 ALTOS PRODUCTS . LESS 20% has the highest priority and runs 
C.ITOH STARWRITER $1429.00 ZENITH PRODUCTS. LESS20% 
ea hae PROWRITER .5559.00 C.C.S. PRODUCTS. .... uu. LESS20% on the computer processor 
10556006 .$1060.00 ARCHIVES PRODUCTS -LESS20% 1 1 
жек ERRARE Cun 1551, whenever possible. Found only in 


| multitasking systems. 
full duplex: (in a communication 


` | channel) capable of simultaneous 
Standard е transmission in both directions. 
IS The term is also used (incorrectly) 

software < 


to describe data terminals that do 
CORPORATION OF AMERICA not "self-echo" on their screens the 
10 MAZZEO DRIVE, RANDOLPH, MA. 02368 


characters they send, relying in- 
617-963-7220 


CP/M is a Trademark of Digital Research 


stead on the remote terminal to 
echo each character sent. Contrast 
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THE COMMODORE COMPUTERS 


“FROM 2300 TO 1995, THEY COST LESS AND GIVE 
YOU MORE FOR YOUR MONEY. READ OUR CHART." 


— William Shatner 


The idea of a computer in every office and home used to be 
science fiction. Now it's becoming a reality. The question is, 
with so many to choose from, which computer should you 
buy? When you consider the facts, the clear choice is 
Commodore. 


COMPARE OUR $995 COMPUTER 


COMMODORE] APPLE 
FEATURES 4016 II IBM 


Base Price $995 $1,565 
12” Green Screen Standard 345 
IEEE Interface Standard NO 
TOTAL $995 $1,910 
Upper & Lower 
Case Letters Standard Standard 
Separate Numeric 
Key Pad Standard Standard 
Intelligent 
Peripherals Standard NO 
Real Time Clock Standard NO 
Maximum 5%” Disk 
Capacity per Drive 500K 


Pricesare as of the mostrecent published price lists, September, 1981 and approximate the 
capabilities of the (16K) PET? 4016. Disk Drives and Printers are not included in prices. Models 
shown vary in their degree of expandability. 


Many experts rate Commodore Computers as the best 
desk-top computers in their class. They provide more storage 
power — up to 1,000,000 characters on 54” dual disks— than 
any systems in their price range. Most come with a built-in 
green display screen. With comparable systems, the screen is 
an added expense. Our systems are more affordable. One 
reason: we make our own microprocessors. Many 
competitors use ours. And the compatibility of peripherals 
and basic programs lets you easily expand your system as 
your requirements grow. Which helps explain why 
Commodore is already the No. 1 desk-top computer in 
Europe with more than a quarter of a million computers sold [ec 


worldwide. Commodore Compuler Systems Canadian Residents: E 
5 681 Moore Road Commodore Computer Systems 
Coe WE WROTE THE BOOK ON SOFTWARE. King of Prussia, PA 19406 3370 Pharmacy Avenue 
VIC The Commodore Software Encyclopedia is a com- Agincourt, Ontario, Canada, MIW 2K4 
prehensive directory of over 500 programs for | Please sendame moneuntormation: 


business, education, recreation and personal use. 


БЕГЕЙ Pick up a copy at your local Commodore dealer. | Name 


Company . шг Title 
FULL SERVICE, FULL SUPPORT. Address 
Commodore dealers throughout the country offer City — — — —— — — State Zip 
you prompt local service. Іп addition, our new Telephone 
national service contract with TRW provides Interest Área 


nationwide support. Visit your Commodore 


[] Business ÛJ Education (О Personal cameny | 
dealer today for a hands-on demonstration. DS 


СЕ commodore 


COMPUTER 
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with half duplex. 

gate: the minimal] logic element; a 
circuit with more than one input 
but only one output, which is 
energized by a certain combination 
of inputs. Basic gate types are 
AND, OR, Exclusive OR, and 
NOT. 

GIGO (garbage in, garbage out): 
the usual answer to the question 
"Why doesn't my program work?" 
ground, earth or safety: a wire that 
is (or is supposed to be) at earth 


Sani 


=^ 


a РА 
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ji 


potential. Intended to reduce or 
eliminate shock hazard in an elec- 
trical device. 

half duplex: (in a communication 
channel) capable of transmission in 
both directions but in only one 
direction at a time. The term is also 
used (incorrectly) to describe data 
terminals that "self-echo" on their 
screens each character they send. 
Contrast with full duplex. 
handshake: a signaling protocol 
for transferring information bet- 
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WHY DOES OUR SPELLING CHECKER 
COST LESS THAN THEIRS? 


Maybe we goofed by not charging more 
for The WORD. Our customers tell us we 
must be crazy, giving away this much 
software for only $75. 


What's wrong with it? 


Frankly, we're a little hurt when people 
ask us this question. We guess everyone 
must be getting used to paying $200 to $300 
for decent software. Anything that costs 
less must be junk. Right?... WRONG!!! 


The WORD is not only cheaper, it's 
better! 

Available NOW for: 

8" single CP/M”, cpos™ 

XEROX 820 (8" only) 

Intertec Superbrain™ 


Apple'™ with CP/M Softcard 
(35.000 word dichonary) 


North Star™ Double/Quad with CP/M 
CP/M is a registered trademark of Digital Research 


OASIS SYSTEMS 


The WORD gives you more! 


The WORD gives you a 45,000 word 
dictionary that fits into less than 140K of 
disk space. 

The WORD works with your favorite 
text editor and marks mistakes in your 
document for easy, in-context, correction. 

The WORD's one-touch word review 
lets you add new words to the dictionary 
with a single keypress. You can build your 
own custom dictionaries too! 

The WORD will look up the correct 
spelling of misspelled words. 

The WORD analyzes your writing, 
counting words and showing you how 
often each word was used. 

The WORD has a special homonym 
helper feature to deal with these pesky 
words. 

The WORD will find rhyming words, 
solve crossword puzzles, and much more! 


CALL TODAY! 
(714) 291-9489 


2765 REYNARD WAY, SAN DIEGO, CA 92103 
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ween devices in a synchronized 
manner at a rate acceptable to both 
devices; may be in either hardware 
or software. 

hardware: the electronic circuitry 
in a system. 

hardware buffer: a register or set 
of registers used to store informa- 
tion temporarily, usually to act as 
a transfer medium between a fast 
device and a slow one. 

hardware driver: a circuit used to 
impress a signal on a conductor. 
hardware interrupt: a mechanism 
that can quickly obtain the com- 
puter processor's attention for a 
task of higher priority than the one 
executing. 

Hewlett-Packard Interface Bus 
(also HPIB, GPIB, ТЕЕЕ-488 bus): a 
hardware interface similar to an 
8-bit parallel interface but stan- 
dardized in IEEE standard 
488-1978. 

high-level language: a computer 
language characterized by power- 
ful statements and great ease of 
programming but both at the ex- 
pense of execution speed. 

HPL (High Performance Lan- 
guage): a high-level interpretive 
language found only іп the 
Hewlett-Packard 9820, 9821, 9825, 
and 9826 desktop computers. Has 
extensive I/O capabilities. 

IEEE (Institute of Electrical and 
Electronics Engineers) а profes- 
sional organization that has de- 
fined several I/O standards. 
initialization: a process that sets 
the starting values in a device to a 
known state. Often entire systems 
need to be initialized when 
powered up. 

input: the process of transferring | 
information into a computer. 
input/output (I/O): a set of pro- 
cesses for information transfer into 
and out of a computer. 

interface: the boundary between 
two devices or programs. 
interface card: a device that con- 
verts signals from a computer bus 
into signals needed by a peripheral 
device. Voltages, signal speeds, 
and signal formats may be con- 
verted. | 
interpreter: a program that directly 
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SHARP 
BUSINESS 
C ORUTER 


64K - 
* 5.25" diskette - 


* 284K byte per disk drive 

“2 disk drives per unit 

* Expandable up to 4 units 

* Including SHARP's FDOS (Floppy 
* Disk Operating System) 


MSL OUR PRICE 


"$3995.00 


Ur PACKARO 


HP-125 Microcomputer 
НР-85 Microcomputer 
HP-83 Microcomputer 

16K Ехр-Метогу Module 
Graphics Plotter 7225 
Personality Mod, For 7225 
26318 impact/Printer! 


Hvy Oly 
Option 020 For 26318 
8 Drives to Choose 
from 829025 
9895А 8" Qual Orive 
Graphics Tablet 9111A 
HP-11C Slim.Line Advanced 
HP-12C Slim-Line Financial 
НР-41 CV New 2.2 
Bytes Mem 
HP-41-C Calculator 
Card Reader For 41CVIC 
Printer For 41СУ/С 
Optical Wand For 4] СМ/С 
Quad Ram Equals 
4 Mem. Mods 
Memory Modules For 41C 
HP-97 Programble Printer 
НР-67 Programble 
Calculator 
HP-34C Programble 
Scientific 
HP-38C Programble 
Bus. ВЈЕ 


05. 
HP-32E Adv. Scientific 
HP-37E Business Mgmt. 


SL 


Our 
Price 
2990.00 
2475.00 
1777.00 


List 
3750.00 
3250.00 
2250.00 
295.00 - 
2450.00 
750.00 


3950.00 
150.00 


1300.00 


[jcornmodore List 


8032-32K 80 Col Crt 
4032-32K 40 Col Crt 
4016-16K 40 Col Crt 
8050-Dual Disk 950K 
4040-бигі Disk 343K 
C2N-Cassette Orive 
4022-80 Col Printer 
8024-Mannsman Talley 
25CPS-Starwriter 
CBM-IEEE Modem 
Voice Synthesizer 
VIC 20 


PET to IEEE Cable 
IEEE to IEEE Cable 


* HITACHI е HAYDEN е CANON * NOVATION » D.C. HAYS MICROCOMPUTERS е PAPER TIGER е PERSONAL SOFTWARE 


e VERBATIM 


XEROX | 
Xerox 820-1 5-1/4" Disk 
Xerox 820-2 8" Disk 
CP/M Operating System 
Word Processing Software 
Super Calc 


2895.00 
3795.00 
200.00 
500.00 
295.00 


ATARI 
PERSONAL 


ATARI 
COMPUTERS 
400 16K Bytes of Ram 
800 16K Bytes of Ram 
410 Program Recordet 
810 Disk Drive 
825 Printer (80 col 
Centronic 737) 
820 Printer (40 со! 
impact) 
830 Acoustic Modem 
830 Interface Module 
Atari Visicalc 


TEXAS INSTRUMENTS 


TI 99/4A Console Mew 
Improved 

10” Color Monitor 
Resolution 


32K Memory Module 
Speech Synthesizer 

Dish Memory Drive 

RF Modulator 

Telephone Coupler (Modem) 
Printer (Solid State) 


СЕМТРОМІС « NEC е HAZELTINE е AMPEX 


BMC * 


Сігсіе 205 on inquiry card. 


бағу 


HEWLETT 
PACKARD 


HPI25 


(С 


NEC STUDENT 
SYSTEM 
BK 


*NEC PC 80001A 
“МЕС PC 8012 А 
“МЕС PC 8031 А 
12” Grn. Phs. Video Monitor 


LN : 


EPSON List Price 
MX 80 FT $ 745005 549.00 
MX 80 IMPACT 64500 45000 
MX 70 IMPACT 500.00 390.00 
MX 100 995.00 765.00 
ANADEX 9501 1650.00 1299.00 
NEC 

5510 319500 2445.00 
5515 3295.00 2545.00 
3510 2495.00 1795.00 
3515 2545.00 1849.00 
OKIDATA 

MICROLINE 80 545.00 395.00 
MICROLIME 82 64900 549.00 
MICROLINE 83 1050.00 769.00 
PAPER TIGER 

4456 with Graphics 795.00 695.00 


4606 with Graphics 1.39400 899.00 
560G Нем full size 1.695.00 1,139.00 
DIABLO (LETTER QUALITY) 
630 R102 bi-directional 

2.965.00 2,350.00 


tractors 
1640K109 keyboard 

4,000.00 2 899.00 
2,710.00 2 250.00 


tractors 
630 RO Receive Only 
4 000 00 3 100.00 


1650К 136 keyboard 
tractors 


MONITORS ` " 

BMC List Price 
12" Grn. Phs КО (15 Hz) 21900 165.00 
12° біп. Phs EO (18 Hz) $249.00 185.00 
12" Grn Phs (20 Н?) 279.00 205.00 
12" Colour Composite Hi Res. 43900 319.00 
Grn. Phs 12" 275.00 165.00 
NEC Gen. Phs. 12" 22500 179.00 
Zenith 12” 15900 119.00 

LE MONITOR 

° 9°B&W 179.00 159.00 
4 9° Green Phs 189.00 165.00 
° 127 B&W 209.00 185.00 
* 17" Green Phs. 22900 199.00 
** 12” Green Phs. 199.00 159.00 
* Anti Reflective Screen 

** T.V. Grade Screen 

SANYO MONITORS 

13" Color (new) 
high quality $55000 399.00 
12" Green Phs. 360.00 26900 
12° B&W 340.00 239.00 
15" Baw 370.00 255.00 
9" B & W The Best Seller! 235.00 15900 
9” Green Phs. 215, 


ELECTION 
ATISFACTION 


MAXELL ê DYSAN a EPSON е CCS е“ SHARP е CASIO * HP = VERBATI 


PL ي تڪ‎ M 
185. 10° 7 
L А ж а چک‎ |24; ete 
irt ызы t 


APPLE * ALTOS » ATARI * MAXELL • DYSAN * EPSON * CCS * SHARP • CASIO # HP » VERBATIM в MEMOREX е SOROC е CORVUS * ADDS 


BUSINESS WORLD INC. 
Information Line (213) 996-2252 


TOLL FREE MAIL ORDER LINES | 
(800) 423-5886 Outside Сам 


OUR PRICE 


$2990.00 Special Of The Month 


MSL қ The} wus HP DISC DRIVE Dual Masier 
3750.00 “types your ietters. | Single Master 


are 


age .. 


Ош Price 
MSL $1500.00 MSL $2500.00 
$1099.00 Sane 40100 Sae 65100 


He tha. gma 4 dunno. В) 
‘ 


760.00 ---- 


amd j P wm 


-mak lenar %ъ - 
e ates 


[commodore 


ив COMPUTER VWiC=20 


WORD PROCESSING SYSTEM 
(INCLUDES SOFTWARE) 
oa . 
y | Vic Cassette Р "s EP 
„А. ~ оба сай. тне 


OUR PRICE. 
$2649.00 Save 846.00 


= ت 


OUR PRICE 
3495.00 


— 


ЕН | 
TERMINALS _ 


ve 


SOFTWARE, 
FOR COMMODORE 


” 


List 


Tu. v 
TELEVIDEO Т E 022-Тће 1 ا‎ Wizard 395.00 pon 
Wordcraft 8 395.00 9. 
310 5 699.00 $599.00 inmaintoRetneval & Mgmt Ad 48500 38900 
312С 950.00 699.00 Dow Jones Portfolio Mgmt. 1900 11900 
320€ 335.00 795.00 Pascal Development Pkg. 23500 219.00 
950C 195.00 949.00 Ebs-Recewables. Inventory 750.00 569.00 
Bpi ree ет v "o 
| jÎ Word Pro 3-40 Column 250. 175. 

DISKETTES SOLD IN BOXES OF 10 Word Pro 4-80 Column 375.00 25900 
(Min. Purchase) $100 List "a Word Pro 4 Plus 450.00 31900 
DYSAN PRICE PER OISKETTE 

104/1 5” SOFT SECTOR 800 199 

104/10 =* OBL 

OEN.SOFT SEC. 640 460 " 
3740/1 8" SOFT SECTOR 725 415 NOVATION CAT MODEM 
3740/10 8- DBL. NOVATION 0-САТ 

OEN.-SOFT SECTOR 1075 690 MER ATPL 
MAXELL HAYES MICRO 
TOR/DBL. DEN. 500 3.50 

2 " SOFT 

SECTDRIDBL. SIDE /DBL. 

DEN. 7100 499 

FD1 8" SOFT SEC./DBL. 

EN 690 ам 


HR 10 Paper Feed 
HR-i2 Paper Feed 
ЕВ-100 Paper Feed 
м дЫ Paper Feed 


DEN. 
FO! 8" SOFT SEC./DBL. 
SIDE/DBL. DEN. 


DRIVES 


CORVUS 
5 MBYTES 

10 MBYTES 
20 MBYTES 


EXPANSION BOARD 


LC-3165 

FX-68 Scientific 

FX-81 Scientific р 

ҒХ-3600Р Scientific 39.95 

FX 602P "Computer Talk" 88 Memories Pro 
gramming Upper & Lower Case Dot 
Matrix 512 Step 129.95 


3 


ҒХ-702Р Solves Problems with Alpha- 
0 5ТАК Numeric Clarity. uses Basic 
16K RAM BOARD Language 19995 15900 
LIST OUR PRICE E 
199.00 129.00 


SOFTWARE - 
FOR APPLE Н ^ 


Language System with 
Apple Pascal 


DEVICES 


PHONE MATE 
900 


BP! General Ledger System 395.00 31900 

Visidex 20000 15900 905 Remote 
Visicale 200.00 159.00 910 
Desktop Plan |! 20000 15900 920 
Microlab Oatabase System 150.00 119.00 325 Remole 
Stoneware DB Master 22900 189.00 930 Remote 
Muse Supertex! II 950 Remote 


Soltape Magic Window 960 Remote 


| BUSINESS WORLD Telex: 182852 
MICRO WAREHOUSE 


Answer: МІСКО TZNA 
| ҮШІП ШЕШЕН степаа *Cattornia residents add 6% sates tax 


| OUTSIDE CA CALL TOLL FREE 1 (800) 423-5886 IN СА (213) 996.2252 *°Add 3% Shipping & Handling — Add 
3% surcharge for credit cards. Orders 


| Name (Please print) cannot be shipped unless accompanied 


Address by payment, including stupping, handi- 
| City State . ip ing and tax where applicable. 
ТАХ IF APPLICABLE’ 
SHIPPING & HANDLING" ° 
TOTAL ENCLOSED $ 


Certified Check or M.O. D Allow 2 weeks clearance for 


|е ес теі 
VISA 
Bank Wire Transfer personal check >, 


арынын 


ТТАР ТПЕПЕРКТППЕГТТТРЖЕГТЕКЕКАТЕЕТСЕГІРІТІН ТТЕРІ ЕСТЕГ SAVH ОО • ан. 


• X3JOW3W * 


ХОН3Х •'5007 • 38УМ1305 1УМО$аз4 » хїайчу 


018710 > 


М» MEMOREX * SOROC » CORVUS е PERSONAL SOFTWARE * CCS 
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SOFTWARE 


IDEVELOPMENT 


TOOLS FOR 
INDUSTRY 


CP/M CROSS-ASSEMBLERS 
Fast, comprehensive cross-assemblers 


to run under CP/M.* Extensive pseudo- 


ops include full listing control, nested 
conditionals, mnemonic synonyms, 
and Inclusion of external source filles. 
Generate object file, assembly listing, 
and symbol table from source code for 
nine popular microprocessor families. 


XASMO5...... 6805 
XASMO9...... 6809 
XASM18...... 1802 
XASM48 ..... 8048/8041 
XASM51...... 8051 
XASM65...... 6502 
XASM68 ..... 6800/6801 
XASMF8....... F8/3870 
XASM400...... COP400 


Assemblers... $200.00 each 
Manual only... $ 25.00 


8048 DEVELOPMENT PACKAGE 

Now you can use the 8048 family of 
single-chip microcomputers without 
buying expensive equipment. Develop 
8048 software with the ХА5М48 cross- 
assembler. Then plug our EPR-48 board 
into your S-100 system to program the 
8748 EPROM version. 

8048 Development Package ... $574.00 
EPR-48 alone ................ $449.00 


EPROM SIMULATOR BOARD 

Debug dedicated systems quickly. Our 
PSB-100 PROM Emulator Is an S-100 
board with up to 8K of RAM. Cable with 
24-pin plug replaces 2708 or 2716 
EPROM(s) In your target system for ins- 
tant program testing 


PSB-100 EPROM Simulator... $445.00 
w/2K RAM 


*Trademark of Digital Research 
Circle 40 on inquiry card. 


QU 
ә, 


У 


804 SOUTH STATE ST. 
DOVER. DEL. 19901 
302 - 734-0151 


Visa and Mastercharge accepted. We ship 8” single- 
density and Softcard+ 5.25” diskettes. Ask us 
about other formats. OEM AND DEALER INQUIRES 


INVITED. 
+ Trademark of Microsoft 
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executes a high-level language. 
interrupt: a disruption in a 
process's normal flow. 

inverter: a logic element or gate 
that outputs a 1 fora 0 input anda 
0 for a 1 input. Also called a NOT 
gate. 

I/O-bound: adjective describing a 
program whose speed is limited by 
the information interchange bet- 
ween devices in a system rather 
than by the computation being 
done. 

K: abbreviation for 1024, typically 
used to specify memory size be- 
cause 1024 is a power of 2. 

k: abbreviation for 1000, typically 
used to specify resistor values and 
computer prices. 

kluge: a concoction of hardware 
and software, usually extensively, 
patched together and not easily 
manufactured. Most commercial 
computers ‘have several kluges. 
latch: a logic device that transfers 
input data to output during a 
clock-signal transition and holds 
the data after the clock transition, 
regardless of whether or not the in- 
put data changes; used for 
memory. 

LCD (liquid-crystal display): а 
display device characterized by 
high visibility in high light levels 
and no visibility in darkness. 

LED (light-emitting diode) а dis- 
play characterized by high visibili- 
ty in darkness and less visibility at 
higher light levels. 

logic: a group of circuits that per- 
forms Boolean arithmetic and 
memory functions. 

logic ground: the reference level 
for all the digital signals in a 
system. Not necessarily connected 
to, or at the same potential as, the 
earth ground. 

LSI (large-scale integration): 
highly dense logic circuits on single 
chips. Microprocessors are LSI 
devices. 

machine code: the instructions 
directly executed by the processor. 
mainframe: term originating in 
large data-processing installations 
where sometimes small, remote 
processors are connected to a 
large, central "mainframe" com- 


puter. Often used now to refer to 
the central control and interface 
unit of any computer, not in- 
cluding devices attached by exter- 
nal cabling. 

mantissa: the significant digits of a 
number expressed in scientific 
notation. The mantissa of the 
number 


1.245 X 109 


is 1.245. 

mass storage: a device for storing 
large amounts of data or programs 
in a readily retrievable, non- 
volatile form. 

MOS (metal-oxide semiconduc- 
tor) an integrated circuit tech- 
nology characterized by high den- 
sity, medium speed, and medium 
power consumption. Two types of 
MOS exist: NMOS and PMOS, in 
addition to the related CMOS 
technology. 

modem: see data set. 
multitasking: a mode of computer 
operation in which several pro- 
cesses seem to take place simulta- 
neously. In a multiprocessor sys- 
tem, simultaneous operation is 
truly possible. In a single-pro- 
cessor system, the processes time- 
share the processor, and, although 
they appear to be happening simul- 
taneously, they are actually occur- 
ring in a sequential manner. Multi- 
tasking operation allows a com- 
puter to make computations while 
waiting for slower [/O processes to 
take place. Also called overlap. 
negative-true logic: a logic 
system in which a low voltage 
represents a logic 1 and a higher 
voltage represents a logic O. 
network: a term used in serial data 
communications to describe 
devices that have varying amounts 
of intelligence interconnected to 
form a large system. 

noise: in a communication system 
or circuit, a disturbance which 
conveys no information and may 
interfere with the flow of informa- 
tion or meaningful signals. 
nonvolatile: capable of retaining 
information even when a device is 
switched off; ROMs, disks, and 


tapes are nonvolatile. 


...Наға Power from 
the Soft Support of 


A new and powerful computer has been born... 
the System 83. The versatile UNIX* operating system 
pilots the System 83’s raw power through a myriad of 
software such as “С”, FORTRAN, PASCAL, BASIC, 
COBOL, and even Networking. Step into 
a bold new frontier with more 

power than you ever 

dreamed possible. 


FEATURES: 


O UNIX V7 configured by UNISOFT** 

О Full IEEE 696/S-100 Compatability 

D МС68000 8Mhz Processor 

O 32-Bit Data Operations with 32-Bit Internal Registers 
О 16-Bit Data Transfer Operations 


О Memory Management Allows Concurrent Use 
of Mapped and Non-mapped Address space 


П Rugged Industrial Grade Components at all Levels 
O 16 Mb of Main Memory Directly Addressable 

D 7 Vectored Interrupt Levels 

О 192 Device-supplied Interrupts 

(1256 Kb of RAM with Parity Per Board Slot 

О Up to 3.2 Mb of RAM Per Cabinet 


* UNIX is a trademark of Bell Laboratories and is supported 
on the DUAL System 83 by UNISOFT 
**UNISOFT is a trademark of UNISOFT Corporation of Berkeley, CA. 


Circle 110 on inquiry card. 


DUAL SYSTEMS CONTROL CORPORATION 


system reliability/system integrity 


720 Channing Way ө Berkeley ө СА 94710 e (415) 549-3854 ө Telex: 172029 SPX 


nybble: half a byte or 4 bits. BCD 
data is packed into nybbles. 
object code: a program in machine 
code. The ultimate form a program 
must take to run on a processor. 
octal: a base-8 number system us- 
ing the numerals 0 through 7. Ap- 
plied in the creation of machine- 
code programs and helpful in 
visualizing bit patterns. 

one’s complement: the inversion of 
each bit of a binary number. All 1s 
become Os and all Os become 1s. 
one’s-complement arithmetic: a 
binary arithmetic system in which 
negative numbers are created by 
inverting individual bits in the cor- 
responding positive-number гер- 
resentation. There are two Os: all 
binary Os (+0) and all binary 1s 
(=O; 

open collector: a type of output 
structure found in certain bipolar 
logic families. The device has a 
transistor that enables it to output 
to a low-voltage level only. When 
the device is inactive, an external 


resistor holds the device's output at 
a high-voltage level. Open collec- 
tor devices are useful when several 
devices are to drive a single bus 
line (such as the IEEE-488 bus). 
operating system: the software 
that controls and coordinates all 
the hardware elements in a com- 
puter system. 

output: transfer of information 
from a computer to another 
device. 

overlap: see multitasking. 

packed data information that has 
been compressed to make optimal 


use of data storage. Four BCD) 


digits may be packed in one 16-bit 
word. 

paper tape: one of the oldest, slow- 
est, and cheapest methods of stor- 
ing information in a computer sys- 
tem. Data is stored in punched- 
hole sequences on a paper tape. 
Still the only universal medium of 
interchange between computer sys- 
tems. 

parallel I/O: the fastest, simplest 


BYTEWRITER 
DAISY WHEEL PRINTER 


LETTER QUALITY PRINTER AND TYPEWRITER 
IN ONE PACKAGE 


The BYTEWRITER is a new Olivetti Praxis 30 electronic typewriter 
with a micro-processor controlled driver әсійесі internally. 


FEATURES 


$795 


plus shipping 


Dealer 
Inquiries 
Invited 


e Underlining € 10, 12, or 15 characters per inch software selectable e 2nd 
keyboard with foreign grammer symbols software selectable e Change: 
able type daisy wheel ® Centronics-compatible parallelinput operates with 
TRS-80, Apple, Osborne, IBM and others e Cartridge ribbon e Typewriter 
operation with nothing to disconnect ө Service from any Olivetti dealer 


e Self test program built in. 


BYTEWRITER 


125 NORTHVIEW RD, ITHACA, N.Y. 14850 
(607) 272-1132 
Praxis 30 is a trademark of Olivetti Corp. 


TRS-80 is a trademark of Tandy Corp. 
BY TEAVRITER is a trademark of Williams Laboratories. 
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Circle 404 on inquiry card. 


method of interconnecting two 
devices; requires the least сіг- 
cuitry. Data is transferred in bit- 
parallel format, with the width of 
the interconnect bus generally 
equal to the word size of the pro- 
cessor or the peripheral. Eight-bit 
parallel interfaces are common and 
ideal for character transmission. 
parity: an error-detection method 
used in I/O in which noise is a pos- 
sible problem. Parity is determined 
by counting the number of 1s in a 
data word. If the number of 1s is 
odd, the word has odd parity; if 
the number of 1s is even, the word 
has even parity. 

Pascal: a computer language that is 
popular for its structure and data 
types but has relatively primitive 
I/O statements, 

peripheral: a device connected to a 
computer for providing data to, or 
accepting data from, the external 
environment. 

peripheral processor: an auxilliary 
processor used to interface to ex- 
ternal devices. Generally provided 
to increase system performance by 
allowing simultaneous computa- 
tion by the main processor and 
/О by the peripheral processor. 
polling: a technique that discerns 
which of several devices оп an 1/О 
connection is trying to get the pro- 
cessor's attention. In a simple 
form, the processor may 
periodically interrogate each 
peripheral device to determine its 
status. 

positive-true logic: a logic system 
in which a logic 0 is represented Бу 
a low voltage and a logic 1 by a 
higher voltage. 

priority interrupt: an interrupt 
structure in which devices with 
higher priority may interrupt the 
servicing of devices with lower 
priority. In other systems, priority 
may only be used in the arbitration 
of simultaneous interrupts, dis- 
allowing interruption of an in- 
process interrupt-service routine. 
program: a series of statements 
defining a process or procedure in 
a form that can be executed by a 
computer. 


Price breakthrough: 5499. 


For a CMOS microprocessor development system. 


Our new CDP185693 costs less extensive memory manipulation. e Run-time BASIC 3 firmware for final 
than any other 1802 microprocessor e RS232C or 20 mA terminal interface, system configuration. 
development system on the market. up to 1200 baud. Develop software for any 
And the development system can even Or, for $799* уои сап getthe 1802-based component design, 
become your final target system. CDP18S694. It has all the capabil- or for any Microboard system in BASIC 
The incredibly low $499* ity of the 693, plus: or assembly language. 
price includes: e ROM-based 1802 Assembler/Editor. Atthese prices you can't afford not 
e CDP18S601 computer Microboard. % PROM Programmer board. to get into CMOS. 
e ROM/audio cassette controller e A second cassette tape |/O drive. For more information, contact any 
Microboard. System expansion: RCA Solid State sales office, sales 
e Five-card chassis and case. e Expand your Microboard system representative or distributor. 
e Detachable 5-volt power supply. capability, choosing from over 40 Or contact RCA Solid State 
e Audio cassette tape 1/О drive for expansion boards and hardware headquarters in Somerville, N.J. 
mass storage. accessories. Brussels, Belgium. Sao Paulo, Brazil. 
You get these capabilities: e Memory expandable to full 65K bytes. Hong Kong. 
e Extended BASIC resident in ROM e Virtually unlimited I/O expansion 
with full floating-point arithmetic. capability using any combination of Or call Microsystems 
e 2K-byte monitor program with analog and digital |/O boards. Marketing toll-free (800) 526-3862. 
* U.S. optional distributor resale, single unit price. Circle 415 on inquiry card. 
Add a terminal, and pun System is expandable, 
you're ready to Rh c using any of our CMOS Microboards. 
develop your software. | | 


= — 


MICROBOARD 


Computer Development System 


ТҮЛЕН 
үзе N) tee 


Another reason to 
switch to CMOS. 


Circle 24 on inquiry card. 


AOCAC9D3CBAODSDAC9 CCC9D4D9A0A4B5B0AQ0 
A 


0 Ай 
E Disk Utility 
оз for Apple DOS 3.3 n: 
D4 CB 
CF AG 
D2 C 
? LOST PROGRAM < 
AQ D3 
Ч RECOVERY 5 
CC CI 
a If you haven’t i 
cs Written over that A6 
ғ Program accidental- 
сь ly deleted, this CI 
ct software can re- C 
cs cover it for you. C8 
D3 AG 
AQ D5 
AQ Also, it can D4 
AG reorganize your disk c 
= and inform you of S 
сі the remaining D9 
C space avai 3 AQ 
с Space ava lable E 
CE CI 
f, And, it allows E 
ст you to patch any C6 
CE ғ қ CI 
c4 sector: display in C2 
A Hex and ASCII on D4 
p; Standard Apple | 3: 

A0 screen. C5 
DO C4 
CI AQ 
d: IMenu driven and S 
св easy for the novice до 
q while still efficient €! 
се for the professional. 03 
P Compatible with 20 
а МЕ В Superterm. 02 
С9 Ай 
D3 C3 
h^ For more information or С? 
p3 to place your order call: Bd 
C5 Е Ай 
5 (208) 263-1213 А0 
D4 Ай 
CF : AQ 
х Cost: 850 AQ 
Ad We pay first class postage and CI 
бн insurance. Yau may use VISA ог a 
ag Master Card. CF 
C4 C6 
co TO ORDER: Send us your D4 
D3 check, money order or credit card D7 
CB number and expiration date. CI 
Ад Certified checks avoid clearance 02 
D3 delay. C5 
D4 AQ 
C | 
5, ANSWER Corporation ды 
DS 502A North Second Ave. CF 
1 Sandpoint, Idaho 83864 a 


A0AQ0C2D9 AOCACS5D2D2D9AQDAC9C6C6DAAQ0AQ 
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programmable read-only memory 
(РКОМ): a logic circuit that may 
be programmed once in a PROM 
programmer; stores data and/or 
instructions that are unlikely to 
need change. Also comes іп 
erasable models (EPROMs). 
protocol: a set of conventions for 
transfer of information between 
devices. The simplest protocols 
define only the hardware config- 
uration. More complex protocols 
define timings, data formats, 
error-detec on and correction 
techniques, ла software struc- 
tures for running the interface. The 
most powerful protocols define 
each level of the transfer process as 
d layer Separate frem the rest, so 
that some layers, such as the inter- 
connecting hardware, may Бе 
changed without а: есіле the 
other layers. 
st of p'ocesses ^ ' ex- 
қ »quential order or ot in- 
blocks to be processed 


schem ic: ас iwing t t shows 
the interconnections of circuitry to 
form a device. Generally needed 
when interfacing two devices that 
аге n  plug-to-plug compatible 
and sometimes when interfacing 
those that are. 

SDLC (synchronous data-link con- 
trol: a protocol specifying a 
layered, bit-oriented approach to 
serial data communications. 

serial I/O: a type of interconnec- 
tion in which information is 
transferred one bit at a time. The 
most common serial I/O hardw 
schemes are the 45-232 stanc 
апа the 20-mA current loop. I 

are pseudo-standards because r 
devices using them work similarly 
but are :ot plug-to-plug compati- 
ble. 


Circle 25 on inquiry сага. =p 


Look What Apparat has 


for your IBM;Bersonal Computer. 


г 
к 


ла] рага! i 

announces 
ou r Initial line 

Of ac d-on о” 

boards for your [BM Personal Computer. 
We are committed to further product 
introductions to enable you to build on 
your new IBM system. 

Add Functionality and Capability with 
These New P.C. Boards 
Apparat has the following products 
available for delivery in the first quarter 
1982: 

Prom Blaster will program most ІК to 4K 
byte EPROMS of 25XX and 27XX single or 
multivoltage type. Complete with 
personality modules and read/write 
software. Priced at $149.00. 
Clock Calendar features seconds, 
minutes, hours, day of week, date, 


ЖА Apparat inc. 


4401 So. Tamarac Parkway, Denver, CO 80257 


EN 


Peak in EET ЕСС Кеш to exit 1 


month and year. Backup battery, 

leap year and crystal time 

base. Priced at $129.00. 

Protype Card 3.5 by 8 inches 

wirewrap area holds over 

150-14 Pin Dips. Priced at 

$29.95. 

RGB Color Monitors choose 

from NEC, AMDEK and TECO CRTs. 
Priced at $1.095.00 for the NEC and 
$999.00 for AMDEK. TECO available in 
April 1982. 

More Products Coming Soon 

Apparat has more products for your IBM 
system in production and ready for 
introduction in the second quarter 1982: 
Ord and 4th add-on disk drives 
expansion cabinet houses up to two IBM 
compatible drives. Priced at $499.00 for 
cabinet and one 160K drive, two drives at 


por dry COITIDO arc 
‘ee, parallel printer, 
EU communication 
Em (RS-252) and clock 
calendar multipurpose 
adapter. 
64K byte hardware 

print-spooler — (with parallel printer 
adapter) buffers 15 minutes of.print 
output (at 80 characlers/second). 
500 Baud Modem Card with ASYNC serial 
adapter. 
Apparat will continue developing add-on 
products to support your IBM Personal 
Computer. Call today to find out more 
information about the above products or 
to order yours. Dealer inquiries welcome. 


(505) 741-1778 


IBM Personal Computer is a trademark of IBM. 


ишш | 


(505) 741-1778 


"ON GOING SUPPORT FOR MICROCOMPUTERS” 


synchronous data communication: 
a serial I/O protocol in which the 
transmitter and receiver are syn- 
chronized to a common clock sig- 
nal. 

synchronous device: a device that 
transfers information at its own 
rate, not at the convenience of any 
other interconnected device. Syn- 
chronous devices, such as disks, 
must be serviced when they re- 
quest service, or data is usually 
lost. 


An Optical 
Version 

of our MR 500 
Makes it Even 
Easier to Enter 
Data into Your 
Microcomputer 


Now you can read Баз holes, 
preprinted data, or pencil marks on 
standard OMR cards. All with the 
incredibly compact OMR 500 op- 

tical card reader. 


Using state-of-the-art fiber optics 
to "read" each card, a single long- 
lasting bulb does the Job. Reliably 
and accurately. 


The OME 500 is a low-cost alter- 
nate to keyboard data entry. And 

at less than 1/2 second per hand- 
fed card, you won't be sacrificing 

speed, 


Compact and lightwelght, our 
new optic reader is а теге 4-16, 
4-44 inch cube. Automatic turn-on 
Is standard. 


The ae Б available with in- 
CHATSWORTH DATA 


oo БЧ حح‎ OR ے٣‎ ١ یہ ہے‎ 


synchronous transfer: an I/O 
transfer that takes place in a cer- 
tain amount of time without 
regard to feedback from the receiv- 
ing device, The receiver must 
always be faster than the transmit- 
ter for such transfers to work pro- 
perly. 

threshold: the point Of transition 
between two logic states, For ex- 
ample, 4.5 V might be a threshold 
for low/high transitions. 
transceiver: a circuit or device 


THE NEW OMR 500 
SEES THE 


telligent Interfaces to Apple, 


THS-80, PET and Atari that 


simplify user software re- 
quirements. Also available are 
RS-232 and $100 Interfaces. 


Lighting i 

At 51095, чана the Intelligent 
interface, the OMR 500 truly adds 
an affordable new dimension to 
card reader flexibility. Its uses аге 
virtually unlimited. Small 
business, the entire educational 
field, personal computers — 
wherever data entry la required. 


And remember, we still offer the 


industry's largest selection of card 
renders, So whatever your needs, 
we've got the right card reader 
for you. 


Write or phone for complete 
detalis. Better yet, put In your 
order today. 


20710 Lassen Street Chatsworth, Callfomia 91311 Phone (213) 341.9200 


| nous 


capable of transmitting and receiv- 
ing. 

transistor-transistor logic (TTL): a 
logic family characterized by high 
speeds, medium power require- 
ments, and wide use. 

Tristate (or three-state; Tristate is 
a trademark of National Semicon- 
ductor Corporation) an output 
configuration, found in several 
logic families, capable of assuming 
three states: logic high, logic low, 
and high-impedance. Useful for in- 
terconnecting many devices on the 
same set of wires in such a way 
that only one device at a time con- 
trols the levels on the lines while | 
the other devices are in the high- 
impedance state. | 
two's complement: a one's com- 
plement to which 1 is added. 
universal asynchronous receiver/ 
transmitter (UART): a logic device 
used to convert from parallel to 
serial and serial to parallel in the 
asynchronous serial data com- 
munications format. 

universal synchronous/asynchro- 
receiver/transmitter 
(USART): a UART with additional 


capability for synchronous serial 


| data communications. 


vectored interrupt: an interrupt 
scheme in which each interrupting 
device causes the operating system 
to branch to a different interrupt 
routine, thus saving the time other- 
wise required for a poll to deter- 
mine the interrupting device's iden- 
tity. The Zilog Z80 has an advanc- 
ed vectored-interrupt scheme. 
voice channel: a transmission 
channel originally designed for 
voice transmission, such as the 
telephone line. Modems сап 
transmit digital information over 
these channels for long-distance 
data communications. 

word: the smallest unit of informa- 
tion that may be handled conve- 
niently (“addressed”) by a com- 
puter. Most microprocessors use 
8-bit words called bytes. Some of 
the latest microprocessors, how- 
ever, use 16-bit words. Usually, 
the larger the word size, the faster 
data may be processed. Ш 


Circle 55 on inquiry card, 
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ONFUSED? 


Are You confused from the many new software 
products becoming available? 


st ee, n Are you searching for the answer to your 
[IONS XE software problems? 
3 Ye | Lu. ra 


ae | Now your search has ended! You've discovered 
| CONQUEST — A fully relational database 
system which allows for the generation of 


а | "22 complete multifile turn-key applications. 


LN E e А. This one easy-to-use tool will enable you to solve 
FA $325 a myriad of business, professional, and personal 
| information management problems at a fraction 
"dii. f | of the cost of custom programming. 
% у Ask for a demonstration of CONQUEST 
| at your local computer store. 


Available now for | s i | | i 
Apple Il | B А, яға | | = TM 
Corvus "7 ы r m | 

Compati ble | Ж . | i "Conquest formerly Request 


UNITED 
2 E TWARE 

750 3RD Avenue, AMERICA (212) 682-0347 Telex 640055 

New York NY 10017 


FIT—A Federal Income Tax 
Program in UCSD Pascal 


Edward Heyman 
300 Center Hill Rd. 
Centreville, DE 19807 


Does Uncle Sam withhold too much from your 
paychecks all year and then send you a refund without 
paying you interest on the excess amount withheld? Do 
you miss deductions when you make out your tax forms 
because you forget some items or fail to keep records in a 
way that makes deductions easy to find? Do you miss 
other tax breaks by choosing investment strategies 
without analyzing the tax consequences? 

If you have access to a computer that runs UCSD 
Pascal, FIT, my federal income tax program, can help 
you with these problems. First, FIT will estimate your 
correct tax during the year. This will enable you to adjust 
the amount of withholding in order to increase your take- 
home pay, minimize your refund, and earn interest on in- 
come that Uncle Sam would routinely withhold. If in- 
terest rates are 15 percent, your loss during the year from 
excess withholding is about (.15) X (9/12) X (REFUND). A 
$1000 refund means you lose $112.50 in interest—almost 
enough for a new board, a modem, or some useful soft- 
ware. 

FIT also provides a convenient way to collect tax data 
as they arise. With April 15 swiftly approaching, you 
won't have to spend hours searching for and organizing 
data. Also, since FIT makes calculating your taxes easy, 
you can use it to see how different kinds of investments 
would affect your obligations to Uncle Sam. 


What FIT Does 

FIT lets you enter tax data for all the lines on form 1040 
and Schedules A and B. (Schedule A is for itemized 
deductions; Schedule B for dividends and interest in- 
come.) At your option, you can enter data sequentially 


BYTE has made no independent evaluation of the accounting 
sufficiency of FIT. We also note that future changes in the tax 
laws should be reviewed for changed data and computational 
requirements. 
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without entering the line numbers, or you can type a line 
number to enter data for a single line or to correct an en- 
try. FIT permits multiple entries for each line. That saves 
you the trouble of adding totals for each line before enter- 
ing data. For joint returns, FIT lets you assign a data en- 
try to either the husband or wife. 

FIT then processes the data, consolidating Schedules A 
and B in form 1040, making all adjustments, and 
calculating the tax according to your filing status and 
number of dependents. FIT makes calculations for in- 
dividuals, married persons filing separately, or married 
persons filing jointly. 

FIT displays data on either the console or the printer. 
The program stores data in disk files for retrieval. It will 
also store multiple files under different names so that you 
can save tax data for different years, taxpayers, or 
scenarios. The ability to store multiple files is what makes 
FIT a good tool for analyzing the tax consequences of dif- 
ferent investment strategies. 


How to Use FIT 
FIT starts by displaying the following prompt: 


ЕТ COMMAND--» P)rint E)dit C)alculate R)ead 
Write Q)uit 


The ")" indicates that the preceding letter is typed to in- 
voke the desired command. Unless you are using the pro- 
gram with data previously stored in a disk file, you 
should begin with the Edit command. Just type E. 


Editing 
Typing E after the main prompt brings the editing 
prompt: 


EDIT COMMAND--> A)sched А В)ѕсһеа B Z)Form 
1040 F)Filing Status Q)Quit 


ITOH, see 


When you see us we'll tell you about the line of quality printers available from C.Itoh, one of the 
largest manufacturers of computer peripherals in the world. C.Itoh has a printer to fit your needs. 


C.ITOH STARWRITER 

C.ltoh’s line of letter-quality 
Daisy Wheel Printers offers an 
unmatched combination of 
price and performance. Since 
the Starwriter is available in two 
versions — the 25 cps Starwriter 
| and the 45 cps Starwriter Il - 
you don’t have to buy more 
printer than you need. If you 
don’t need high print speed, the 
Starwriter | offers you more for 
your printer dollar. The Star- 
writer prints up to 136 columns 
of sharp letter-quality printing 
using cloth or film ribbons; its 
Automatic Bi-Directional prin- 
ting mode assures the highest 
possible throughput. 

The Starwriter uses industry- 
Standard 96-character print 
wheels and ribbons, so there are 
no supply problems to worry 
about. Plug compatible with all 
major daisy wheel printers, it re- 
quires no changes in software 
or hardware and is available 
with a Centronics Parallel or RS 
232C Serial interface. Optional 
Accessories: Bi-Directional trac- 
tor, Single Sheet Feeder. 

The Starwriter is backed by 
C.ltoh’s one-year warranty (90 


days parts and labor, 9 suc- 
ceeding months parts). 
STARWRITER | Parallel 25 cps. .1440.00 


STARWRITER | Serial 25 cps... . 1540.00 
STARWRITER II Parallel 45 cps.1770.00 


STARWRITER II Serial 40 срв...1795.00 
Bi-Directional Tractor..........239.00 
Single Sheet Feeder........... 1395.00 


Circle 15 on inquiry card. 


C.ITOH PRO/WRITER 

The C.Itoh Pro/Writer offers professional quality at a very low price. 
Compare the advanced features that are standard on the Pro/Writer 
with what other printers in its price range offer, and you'll find that 
none offer so much value for the money; you won't have to buy 'op- 
tions' to get the performance you want. The Pro/Writer uses the 
latest in dot-matrix printing technology to provide a productive, 
cost-effective solution to all your printer needs. 


Some of the Pro/Writer's Advanced Features: 
N x 9 MATRIX 100 CPS PRINT SPEED 
BI-DIRECTIONAL PRINTING LOGIC SEEKING 
PROPORTIONAL SPACING PICAS (10 PITCH) & ELITE (12 PITCH) 
DOT ADDRESSABLE GRAPHICS 5 ALPHABETS 
SPECIAL GRAPHICS CHARACTERS 8 TOTAL CHARACTER FONTS 
ENHANCED PRINTING DOUBLE-WIDTH PRINTING 
FRICTION & TRACTOR FEED OPTIONAL RS 232C W/ X-ON & X-OFF 


We built a reputation on our 
prices and your satisfaction. 


We guarantee everything for 30 days. If 
anything is wrong, return the item and we'll make 
it right. And, of course, we'll pay the shipping 
charges. 

We accept Visa and Master Card on all orders; 
COD orders, up to $300.00 

Add $2.00 for standard UPS shipping and 
handling on orders under 50 Ibs. delivered in con- 
tinental U.S. Call for shipping charges over 50 
Ibs. Foreign, FPO and APO orders, add 15% for 
shipping. Californiana add 696 sales tax. 

Prices quoted are for stock on hand and are 
subject to change iti notice. 


(313) 706-0333 


31245 LA BAYA DRIVE, WESTLAKE VILLAGE, CALIFORNIA 91362 


Listing 1: Sample data for line 8 of form 1040 as produced by FIT; a federal income tax program. The line at the top presents options 
to the user. Pressing <ESC> accepts the data, pressing control D deletes them, and pressing N, A, or W permits change of the name, 


amount, or assignment (to husband or wife). 


COMMAND --> <Е5С> to continue 


LINE NUMBER 8 
GF INDUST 
HUSEANII 


AMOUNT 24390.00 


To enter the taxpayer's name, the tax year, the filing 
status, and the number of dependents, type F. After you 
complete the entries under filing status, the EDIT COM- 
MAND prompt line reappears. Choosing A, B, or Z 
brings the prompt: 


EDIT COMMAND--> S)equentially I)ndividual lines 
Q)uit 


Sequential editing lets you enter data for one line at a 
time, skipping the lines that represent calculations based 
on data from other lines. FIT automatically fills in the 
calculated values later. If you choose I for editing in- 
dividual lines, this prompt appears: 


ENTER LINE NUMBER TO BE CHANGED 0) for help 


Entering O causes the display of a list of the names and 
numbers of the lines on the form you are using. When 
you enter a line number, FIT displays each current entry 
for that line. You will see the prompt: 


COMMAND.--> ESC to continue A D)elete Change— 
N)ame A)mount W)hose 


The screen also shows: 


ethe number and description of the line 

ethe name of the previous entry 

eto whom the entry was assigned (husband or wife) 
ethe amount 


You can accept the entry by pressing ESCAPE, delete the 
entry by pressing control D, or change the name, 
amount, or assignment of the entry by pressing N, A, or 
W. If the filing status is other than married, FIT won't 
show assignment of the item to husband or wife. Listing 1 
shows an example of data displayed for line number 8. 
When no data have been previously entered for a line, 
or when all the entries have been displayed, FIT asks: 


DO YOU WANT TO ADD AN ITEM Y/N 
Answering Y results in a prompt to input data. 
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^"h»)elete 


Chende --> Name АЭасигпі Whose 


WAGES, SALARIES; ЕТС 


Answering N brings a display like the one in listing 2, 
which shows a summary of the data for the current line. 
If you are doing sequential editing, the program proceeds 
to the next line number. If you are editing individual 
items, the screen asks whether you want to continue 
editing or quit. 

The Edit mode takes you from form to form until you 
have had an opportunity to fill in all the items. Whether 
doing sequential editing or individual-line editing, you 
leave the Edit mode by typing Q for Quit. 

When you leave the Edit mode, you again see FIT's 
main prompt line: 


FIT COMMAND--» P)rint E)dit C)alculate R)ead 
W)rite Q)uit 


Calculating 

To calculate the taxes for an individual, just press C at 
the main prompt. If the filing status is “married,” 
however, FIT asks whether to calculate your taxes for a 
married couple filing jointly, a married couple filing 
separately, or two unmarried individuals. (The law 
doesn’t give married couples the option to file as two un- 
married individuals, but a couple may want to see what 
their taxes would be if they were single.) 

FIT does all the calculations for Schedules A and B and 
enters the results in form 1040. Then it does the calcula- 
tions for form 1040 itself. The tax is calculated using the 
correct tax table for the filing status entered. The calcula- 
tion takes only about 1.5 seconds and then you return to 
FIT's main prompt. 


Printing 
Typing P at the main prompt brings the prompt: 


( 
PRINTER COMMAND--» <A)schedule A B)schedule В 
Z)Form 1040 #)for detail 


You can print any of the three forms, with totals for each 
line, by pressing the letter indicated. If you want to see all 
the data entries for each line in addition to the totals, you 
press # (for detail) before selecting a form. Whether or 
not you choose detail, you are asked to direct the output 
to the printer or the console screen. 


Circle 224 оп inquiry card. 


.00 1 
| Second 
| From 
| Wallstreet 


Now, a terminal in western 
Kansas is no more than a micro- 
second from the data of Wall Street 
or the Commodities Exchange. 

Now, an advanced data com- 
munications system allows your 
CP/M” based computer system to ac- 
cess almost any dial-up computer, 
capture and store the received 
data, and transfer files between any 
two CP/M® systems — even when disk 
formats are incompatible. 

What would you call a system like 
this? 


What Crosstalk can do for you 
depends mostly on what you need 
done. lt acts as a “smart terminal,” 
automatically dialing any dial-up 
system. It allows you total modem 
control, changing modem speed, 
data word format and duplex in- 
stantly. It captures on-line data for 
analysis off-line, saving time and 
money. It transfers any type of file 
with complete error checking. 

When you equip more than one 
office with Crosstalls, you can ex- 
change information instantly by 
phone, even if you don't subscribe 
to an informotion utilities service. 

5o no matter where your office is 
located, Crosstall can give you ac- 
cess to the world, instantly. Call or 
write for details. 


(MIGROSTUF "MMicrostuf. Inc. 


1900 Leland Dr.,Suite 12 
Marietta, GA 30067 
(404)952-0267 


DEALER INQUIRES WELCOME 


CROSSTALK is a trademark of Microstuf Inc. 
CPIM is a registered trademark of Digital Reseorch Inc. 


If the idea of mail-order 
shopping makes you 
nervous, you're in for a 
pleasant surprise. 


Nail-biter #1: | need to 
talk to someone before | 
buy it. 

When you call Alpha 
Byte you won't talk to 
an order-taker. Our peo- 
ple are state-of-the-art 
experts who live and 
breathe microcom- 
puters. If you're not sure 
about exactly what you 
need, or you'd like to 
discuss the pros and 
cons of a particular 
piece of equipment, call 
us. We love it. 


Nail-biter 82: It'll take 
forever to arrive. 

Not from Alpha Byte. 
An order placed today 
gets shipped tomorrow. 
If an item is temporarily 
out of stock, you won't 
be charged until stock 
is replenished and your 


the nail- biti 


order is shipped. 
Nail-biter #3: What if it’s 
still not right once | get 
it? 

No problem. Return it 
and we'll happily give 
you a complete refund. 
And, of course, we'll pay 
the shipping charges. 


Still biting your nails? 
Here's the clincher, our 
guarantee: 

We guarantee 
everything we sell for 
thirty days. If anything 
is wrong, just return the 
item and we'll make it 
right. 

Put us to the test. 
You won't be disap- 
pointed. 


NEW! 
NEC PC-8001....$CALL 


Alpha Byte now stocks the complete 
computer line! 


16K RAM KITS....13.95 


Set of В NEC 4116 200 ns. Guaranteed one fuil 
year. 


DISKETTES 


ALPHA DISKS.,........21.95 
Single sided, certified Double Density 40 Tracks. 
wih Hub-rimg. Box d 10. Guaranteed one full 


year. 

VERBATIM DATALIFE 

MD 525-01. 10, 16... .. 5 ..26.50 
MD 550-01. 10, 16 .44.50 
MD 557-01, 10, 16. . .  .. 45,50 
MO 577-01, 10, 18... .......... 24.80 
FD 32 ог 34-9000. . ~_-46.00 
FD 32 or 34-8000. . à .44.95 
FD 34-4001. ... .48.60 
DISKETTE STORAGE 
S'A PLASTIC LIBRARY CASE с. 2.50 
8” PLASTIC LIBRARY CASE. . E ® 


PLASTIC STORAGE BINDER w/ Inserts. . 9.95 
PROTECTOR 5747” (50 Disk Capacity). ..21.95 


PROTECTOR В” (50 Disk Capacity) . .24.95 
INTEGRATED 
COMPUTER SYSTEMS 
NORTHSTAR ^. „САЦ. 
BETOS: утуе 3 $CALL 
ZENITH 289. 2... SCALE 
CALIF. COMPUTER SYSTEMS. —— . .SCALL 
MORROW DESIGNS. ‚ SCALL 
PRINTERS 

ANADEX DP 9500. . «1295,00 
ANADEX DP 9501 ., ............ 1295.00 
C-ITOH 25 CPS PARALLEL. . <. 1440.00 
C-ITOH 25 CPS SERIAL. ‚.... 1495.00 
С-ТОН 45 CPS PARALLEL., ,.. 1770.00 


ng 


С-ІТОН 40 CPS SERIAL. . 1870.00 
EPSON МХ-80... . CALL 
EPSON МХ-80 F/T. SCALL 
EPSON MX-100 GRAPHIC. . САП 


EPSON GRAFTRAX.. .. и . 90.00 


105-4456 PAPER TIGER. .779.00 
105-4606 PAPER TIGER. . ‚845.00 
105-5606 PAPER TIGER 1195.00 
NEC SPINWRITER 3510 S. RO. .2195.00 
NEC SPINWRITER 3530 P. RO. . .2195.00 
NEC SPINWRITER 7710 S. RO. .. 2045.00 
NEC SPINWRITER 7730 P. RO. .2645.00 
МЕС SPINWRITER 7700 D SELLUM. — .2795.00 
NEC SPINWRITER 3500 SELLUM .2295.00 
OKIDATA MICROLINE 80 389.00 
OKIDATA MICROLINE 82A. 569.00 
OKIDATA MICROLINE 83A . . 799.00 
OKIDATA MICROLINE 84.. . 1199.00 
QUME 9/45 . 2149.00 
MALIBU 200 DUAL MOOE. .2695.00 
CORVUS 


FOR S-100, APPLE OR TRS-80 
MOD |, 11 
Controller, Case/P.S , Operating System. A& T. 


5 MEGABYTES.. 3245.00 
10 MEGABYTES. ‚4645,00 
20 MEGABYTES. . .8545.00 
MIRROR BACK-UP. 725,00 
MOUNTAIN 
HARDWARE 

CPS MULTIFUNCTION BOARD 199 00 
SUPERTALKER SD200 259.00 
ROMPLUS W/ KEYBOARD FILTER 179.00 
ROMPLUS W/O KEYBOARD FILTER 130.00 
KEYBOARD FILTER ROM ‚49.00 
COPYROM. 49 00 
MUSIC SYSTEM 369.00 
ROMWRITER 149.00 
APPLE CLOCK. 252.00 
A/D + D/A 299.00 
EXPANSION CHASSIS. 625.00 


MORROW DESIGNS 


FLOPPY DISK SYSTEMS 
Controller, P.S., Microsoft Basic, CP/M® , 
A&T. 


DISCUS 2D (Single Drive — 500K)... .. 869.00 
DISCUS 2D (Dual Drive — 1 MEG)., .1499.00 


Circle 13 on inquiry card. 


Prices quoted are for stock on hand and are subject to change without notice. 


То order, or for information, call: 


(213) /06- 


31245 LA BAYA DRIVE, WESTLAKE VILLAGE, CALIFORNIA 91362 


DISCUS 2 + 2 (Single Drive — 1 MEG). 1099.00 ОВ MASTER (NEW). . ..179.00 TUES. MORNING QUARTERBACK.. ...25.95 
APPLE HARDWARE DISCUS 2 + 2 (Dual Drive — 2 MEG). 1999.00 PFS: PERSONAL FILING SYSTEM 79.00 CRUSH. CRUMBLE АМО CHOMP. . . .24.95 
VERSA WRITER DIGITIZER. .259.00 PFS: REPORT . ..... „о... 1.79.00 THE DRAGON'S EYE. , nu. 
ABT APPLE KEYPAD 119.00 HARD DISK SYSTEMS 1-TERM* .. ‚—..8995 
MICROSOFT 2-80 SOFTWARD 299.00 Controller. P.S.. Microsofl Basie, CP/M* ^ ASCIEXPRESS. 2. 7 62945 MUSE SOFTWARE 
MICROSOFT RAMCARD 199.00 — A&T. HAYDEN APPLESOFT COMPILER. .149.00 ROBOT WARS... ,.... . .32.55 
VIDEX 80 x 24 VIDEO CARD. .299.00 DISCUS M10 (10 Megabytes) ..3099.00 EASY WRITER-PRO.. . ,.199.00 THREE MILE ISLAND... . .. .... -32.95 
VIDEX KEYBOARD ENHANCER II 129.00 DISCUS M26 (26 Megabytes). 3749.00  EXPEDITER Il APPLESOFT COMPILER. .73.95 А8М. „ез ри. ES 
VIDEX ENHANCER REV 0-6. 99.00 A-STAT COMP. STATISTICS PKG., ,.119.00 GLOBAL WAR. і .20.95 
VIDEX SOFT SWITCH 29.00 SUPER TEXT | 129.00 CASTLE WOLFENSTEIN 24.95 
M & А SUPERTERM 80 x 24 VIDEO ВО. .315.00 BARE DRIVES ON-LINE SYSTEM 
NEC 12: GREEN MONITOR. 199.00 TANDON 5% INCH PERSONAL SOFTWARE -LINE SYSTEMS 
NEC 13" COLOR MONITOR 399.00 100-1 SINGLE HEAD 40 ТВК. ,.219.00 DESKTOP PLAN TI... .. .. . .15900 MYSTERY HOUSE... 2... ..20.95 
SANYO 12” MONITOR (B 8 W) .249.00 100-2 DUAL HEAD 40 ТЕК. .299.00 PCA DATA MGMT. SYSTEM .. ' B900 WIZARD AND PRINCES . . =, 29.95 
SANYO 12 MONITOR (GREEN) .269.00 — 100-3 SINGLE HEAO 80 TRK. , 299.00  VISIPLOT .15900 H/R FOOTBALL. .. . .........32.9%5 
SANYO 13'" COLOR MONITOR . 469.00 100-4 DUAL HEAD 80 TAK. ‚429.00 VISITREND/VISIPLOT 199.00 H/R CRIBBAGE Ж еттері 
SSM ЛІП BOARD (INTERFACE) A & Т. 165.00 VISIDEX . 15800 MISSILE DEFENSE. ..25.95 
SSM AIO BOARD (INTERFACEJ kIT — 13500 TANDON THINLINE8 INCH теи 1290p CRANSTON MANOR.. . =.  ..29.85 
APPLE FAN .44.95 848-2 DUAL SIOE.. ; 549.00 VISIFILES . Coe ee ee, MB 00 SOFT PORN ADVENTURE ` 3 .24.95 
T/G JOYSTICK 54.95 MICRO PRO PEGASUS 1 M е” EF 
T/G PADOLE 34.95 ТЕН us ілген (ЕЕ; 
MICRO SCI A40 W/CONTROLLER . . 479.00 / rx wobei T TS 
MICRO SCI A40 W/O CONTROLLER 409.00 WOROSTAR” 25000 eel 4900 PHANTOMS FIVE. е. 6 
MICRO SCI A70 W/CONTROLLER 629.00  SUPERSORT". 145.00 асас re 85, SPACE EGGS 1 24,95 
MICRO SCI A70 W/O CONTROLLER 54900 МАПНМЕНСЕ" , 90.00 a STE беле AUTOBAHN ан сс А795 
THE MILL-PASCAL SPEED UP 329.00 DATASTAR* 215.00 SPELLGUARD і i PULSAR II .24,95 
PROMETHEUS VERSACARD 22900 SPELLSTAR" 169.00 | 23900 GAMMA GOBLINS . 24.95 
ч РӘТСР/М% MODI TAS-80 175.00 32.95 
CALCSTAR 169.00 GORGON ius те a 2.9 
COMMX TERMINAL PROG. 75.00 SNEAKERS 224,95 
CALIF. COMPUTER СРІМ® ЕРОСК А ‚29.95 
SYSTEMS WORDSTAR 31000 TRS-80 GAMES COPS АМО ROBBERS. М ‚29.95 
' SUPERSORT 195.00 
S-100 BOARDS MAILMERGE 110.00 TEMPLE OF АР5НА!... 3495 EDU-WARE | 
2200А MAINFRAME 459.00 DATASTAR 245.00  HELLFIRE WARRIOR. ‚34.95 PERCEPTION PKG. . ‚19.95 
2065C 64K OYNAMIC RAM 539.00  SPELLSTAR 195.00 STAR WARRIOR. ,, .34.95 COMPU-READ 24 95 
2422 FLOPPY DISK CONT. & СР/М% 359.00  CALCSTAR 169 00 RESCUE AT RIGEL 24.95 STORY TELLER. . .. 5 
2710 FOUR SERIAL 1/0 279.00 CRUSH, CRUMBLE AND CHOMP. ‚24.95 COMPU-MATH: ARITHMETIC. , ,.39.55 
2718 TWO SERIAL/TWO PARALLEL 1/0 269.00 MICROSOFT INVADERS FROM SPACE. 17.95 COMPU-MATH: FRACTIONS. . ,  .34.95 
2720 FOUR PARALLEL 1/0 199,00 PINBALL 17.95 COMPU-MATH: DECIMALS. 34.95 
2810 2-80 CPU 25500 APPLE STAR TREK 3.5. 17.95 COMPU-SPELL (RED. DATA DISK).. . 24.95 
FORTRAN" 165.00 MISSILE ATTACK. - 18,95 COMPU SPELL DATA OISKS 1-4, ea... .17.95 
APPLE BOARDS BASIC COMPILER" 315.00 STAR FIGHTER 495 Re GREAT APPLE 
7710A ASYNCHRONOUS 5. INTERFACE 139.00 COBOL*. 595.00 
7712A SYNCHRONOUS S. INTERFACE 159,00 2-80 SOFTCARD 299.00 TRS 80 SO FTWARE GAMES | 
7424А CALENDAR CLOCK 99 00 RAMCARD. 159.00 z COMPUTER OUARTEABACK -32.95 і 
7728А CENTRONICS INTERFACE 105 00 TYPING TUTOR. . 17.95 НЕУЛКІ5/80 2.0 MOD |, 139.00 THE WARP FACTOR. . , "e -—— су е 
OLYMPIC DECATHLON. 24.95 LAZY WRITER MOD I. ..125.00 CARTELS AND CUTTHROATS. , ae 
TASC APPLESOFT COMPILER 159 00  PROSOFTNEWSCRIPT MODI, 1І..  .99.00 TORPEOO FIRE «e a, 49.95 
VISTA COMPUTER CO. CP/M® SPECIAL DELIVERY MOD I, Ill. 11900 THE SHATTERED ALLIANCE — , ,.49.95 
APPLE 80 COLUMN CARD .329.00 X-TRA SPECIAL DELIVERY MDO |. IJ], 199.00 COMPUTER BASEBALL. 2...32.95 
APPLE 8” DISK DRIVE CONTROLLER. 549.00 ASIC BO. ., 299.00 TRACKCESS MOO |. ` 2495 POOL1.5. , . "Mv 
BASIC COMPILER .319.00  QMNITERM SMART TERM. MODI, III ` 89.95 ULTIMA . н . 33.95 
FORTRAN 80. „369.00 MICROSOFT BASIC COMP. FOR MOD І. . 165.00 RASTERBLASTER. s. 24,95 
MODEMS COBOL 80... . . 595.00 FLIGHT SIMULATOR, =... 27.95 
NOVATION CAT ACOUSTIC MODEM, 145.00 INTERNATIONAL GRAND PRIX., ., .25.95 
NOVATION D-CAT DIRECT CONNECT 16500 PEACHTREE APPLE GAMES d ii ЕЕЕ 
NOVATION AUTO-CAT AUTO ANS 21900 APPLE СР/Ме PERSONAL SOFTWARE ARGON II. ..... r1 . - -28.95 
NOVATION APPLE-CAT 349.00 і CHECKER KING. 2195 SHUFFLE BOARD — "29198 
105 108 LP DIRECT CONNECT 175.00 GENERAL LEDGER , 295.00 GAMMON GAMBLER. ... 21.95 
UDS 103 JLP AUTO ANS уса 28500 BRIDGE PARTNER. ... , 215 SUPPLIES 
HAYES MICROMODEM |І (APPLE) 299.00 295. MONTY PLAYS MONOPOLY. 29.05 
HAYES 100 MODEM (S-100) 925.00 PAYROLL . x , 29500 say 200 AVERY TABULABLES 
HAYES SMART MODEM (RS-232) 249.00 INVENTORY.. ' 295.00 MONTY PLAYS SCRABBLE. "34.95 1,000)3 Uno 15716), „не «ее звена Sead 
HAYES CHRONOGRAPH . 22500 осрумә 3000 i x 1241 wert феде |88 
LEXICON LX-11 MOOEM 109.00 ax | in 19. 
RE j GENERAL LEOGER. . ..595.00 Dengue. йе 
ACCT. RECEIVABLE. ‚595.00 24. | 
TERMINALS ACCT. PAYABLE... 159500 GALAXY WARS... ...,8.58 ҒАМ FOLD PAPER 
PAYROLL . 595.00 ALIEN RAIN (AKA GALAXIAN). ..20.95 (Prices F.O.B. S.P.) 
TELEVIDEO 910 . 639.00 in ча" ў ALIEN TYPHOON. . 20.95 i 
TELEVIDEO 912С ЕКІ МЕНІН. ‚ 595.00 9% x 11 18lb WHITE 3,000 сї... ......2900 
TELEVIDEO 920€ “83000 PROPERTY MGMT. .799.00 «is PANIC. +: I E 14 7/8 x 11 1810 WHITE 3,000 ct... . .39.00 
TELEVIDEO 9500 995 00 GRA CLIENT WRITE-UP. га 799.00 В » eed р 
ТЕМІТН 2-18 799.00 А А А N CP/M is a reg. trademark ot Digita! Research. 
| APPLE SOFTWARE ee ЫМЫР UR 
TRS-80 MOD I MAGIC WINDOW. ү, ... 7900 STAR МАЯНОВ....... nro 32.95 “Requires Z-80 Softcard. 
HARDWARE | 
PERCOM DATA SEPARATOR sa vey 27.00 
PERCOM DQUBLER IL... ... .. 2 ...159.00 
TANDON 80 TRACK DISK DRIVE... . . 429.00 А : қ 1 З 
ЗАБЕРЕ ЛХ DEINE er cese 285400 We built a reputation on our prices and your satisfaction. 
BRAY GESBRER ver" BOSPEVS 3.30: ; We accept Visa and Master Card оп all orders; COD orders, up to $300.00. 
ISOLATORS Add $2.00 for standard UPS shipping and handling on orders under 50 Ibs, 
delivered in continental U.S. Call for shipping charges over 50 Ibs. Foreign, FPO and 
ISO-1 3-50СКЕТ.. һай ањ La раш аўн 53.95 АР or ers, dd 1 0 r i in қ j or i n d 69 е ах. 
КЧ аш i i ар ЕЕН 0 orders, add 15% for shipping. Californians add 6% sales 1 


Listing 2: А surnmary of the FIT data for line 8 of form 1040. FIT is running in the individual-line editing mode. Typing Q takes the 
user out of the Edit mode. If the user chooses to continue, FIT asks for the number of another line to edit. 


ПО YOU WANT TO 


LINE NUMBER 8 


HUSBANI! 


WIFE 


TOTAL 


^ 


Continue Qdwit 


WAGESsSALARIES*ETC 


24590.00 


18500.00 


43090.00 


Listing 3 shows a sample printout for form 1040, listing 
4 shows a printout for Schedule A, and listing 5 shows a 
printout for Schedule B. Listings 3 and 4 show totals 
only, but listing 5 was produced with the # option to 
show detailed entries for each item. FIT's printout of 
form 1040 adds a line at the end, MAXIMUM TAX 
BRACKET, to tell you the percentage used to calculate 
the last dollar of tax. 


Reading and Writing 

We've now seen all the commands in FIT’s main 
prompt except for the Read and Write commands. If you 
want to read in a file of data or write a file, FIT asks fora 
file name (8 characters in the primary name; no extension 


DISKETTE 


Allenbach Industries 
4322 Manchester Ave. Olivenhain, CA 92024 
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Circle 12 on inquiry card. 


required). If you use the Write command and enter the 
name of an existing file, FIT lets you choose a different 
file name or overwrite the existing file. 


How FIT Works: Data Structures 

The best way to learn how a program works is to look 
at the data structures first. Pascal conveniently puts them 
at the beginning of a program or procedure. FIT's main 
data structure is a record—a collection of a fixed number 
of related data items—named TLINE. TLINE, declared 
on the first page of listing 6, is a record of type variant. 
Records of type variant may contain variables that differ 
in the number and type of their components. The most 
important variant in the record TLINE is variant 1. It 
contains three long integers: one for amounts assigned to 
the husband, one for amounts assigned to the wife, and 
one for amounts assigned to the total for husband and 
wife. Variant 1 also contains a pointer to a data type 
called ITEM (these are discussed later). 

Variant 2 holds data on the filing status, and variant 3 
holds the name of the taxpayer. 

FIT has one TLINE record for each line in form 1040, 
Schedule A, and Schedule B. An array called TLINES 
contains all the TLINE records. I put all the records for 
the three forms in a single array in order to speed access 
to data on disk. The index of the array —the number used 
to reference items in the array—is an integer between 1 
and maxline. Here is how the TLINE records are stored in 
the TLINES array: 


Form 1040 INDEX IN [1 TO 66] 
Schedule А INDEX IN [66+1 to 66+41] 
Schedule B INDEX IN [107+1 to 107+8] 


I wanted the program to let me enter individual data 
items for each line, rather than make me sum all the in- 
dividual data items myself and then enter the sum. One 
way to provide this multiple-entry feature is to construct 
an array for each line number to hold all its data items. 
This approach would require placing a reasonable limit 
on the number of data items per line, and then reserving 
memory space for that number of items for each line. If I 
set a maximum of 20 data items per line, the program 

Text continued on page 162 
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Listing 3: A sample FIT printout of federal income tax form 1040. 


ЖЖЖЖАЖЖЖАЖЖАЖЖЖАЖЖЖЖЖЖЖЖЖЖЖАЖЖХЖАЖАЖЖАЖЖАЖЖЖЖЖЖЖЖЖЖЖЖЖАЖЖЖЖУЖЖАЖЖАААЖЖКЖЖЖАЖЖЖЖЖЖЖЖАЖЖЖЖЖ 
MARY & JOE HICRO TAX YEAR 1980 FARM 1040 
FILING STATUS 2 EXEMFTIONS 3 6 Маг 1981 
KOK OK ХХХ ok OO ХХ ХХХ ЖАЖА ХХ ХХХ ЖЖЖ ЖЖЖ oc KKK KKK KUK OK XK ЖЖЖ ЖҰЖ 


HUSHANII WIFE TOTAL 

8 WAGES,SAILARIES, ETC 24590.00 13500.00 43090,00 
9 INTEREST INCOME 622.50 150.00 772,506 
10 LDIUIIENIS 275.50 525 5D 951.00 
11 INCOME TAX REFUNIIS 0 125,25 125.25 
12 ALIMONY RECEIVED 0 2000.00 2000.00 
13 BUSINESS INCOME -2385.00 0 -2385,00 
14 CAPITAL GAIN -250.00 150.00 -100.00 
15  CAFITAL GAIN DIST 0 0 0 
16 SUPPLEMENTAL GAINS 0 0 0 
17 TAXABLE PENSIONS à ANNUITIES 0 0 0 
18 РЕМ5І0ОМ5»КЕМТ5»ҚПҮ5»РАКТМЕК 250.00 0 520.00 
19 ҒАҚМ ІМСОМЕ 0 0 0 
90  UNEMFI.OYMENT 0 0 0 
21 OTHER INCOME 0 0 0 
22 TOTAL INCOME 23512.00 21500.75 45013.75 
23 MOVING EXFENSE 0 0 0 
24 EMF BUSINESS EXFENSE 0 0 0 
25 PAYMENTS TN IRA 0 0 0 
26 PAYMENTS TO KEOGH 0 0 0 
27 INTEREST PENALTY 125.00 0 125.00 
28 ALIMONY FAIL 4000.00 0 4000.00 
29  IISARBILI TY INCOME 0 0 
30 TOTAL ADJUSTMENTS 4125.00 0 4125.00 
31 ADJUSTED GROSS INCOME 19288,00 21500.75 40889,75 
32 ADJUSTED GROSS INCOME 19388.00 21500,75 40888.75 
33 DEDUCTIONS 6025.15 261.70 6286.85 
24 22-23 13307,85 21239,05 34401.90 
35. TAX 2272,34 5215,77 6830.37 
34 ADDITIONAL TAXES 0 0 0 
37 TOTAL TAXES 2272.34 5215.77 6830.37 


D- E 4E—E—2-4—2—1—14—12—2—0—12—2—142—1—1—1—12—1—14—1—12—1—1—12—2—1—12—12—2—12—1—142—12—2—2—10—0—2—0—0—2—12—2—02—2—42—8—2—2—2—29—0-—— 2 125—022 ..20 3021020 OE REEL 


X KK OK KC Rc ooo ooo ec oko cc АХ ХХХ ЖА ХАЖ doororcorcc ooo c dor ok Cc АЖЖ ЖЖ ЖЖЖ ЖЖ 
MARY & JOE MICRO TAX YEAR 1980 FORM 1040 
FILING STATUS 2 EXEMPTIONS 3 6 Mar 1981 
X X KK KK OK KK OK KK KK KK KK KK c ooo ooo OE E E EK KK KK KK KK OK KK E or ЖЖ ЖЖЖ ЖҰ ЖЖЖ Ж ЕХ ЖЖЖ ЖЖЖ ЖЖЖ ЖЖ 


HUSRBANI! WIFE TAVAL 
38 FOLTTICAL CONTRIBUTIONS 30.00 20.00 100.00 
39 CREDIT FOR ELDERLY 0 0 0 
40 CHI) ANU ПЕРЕМШПЕМТ 0 0 0 
41 INVESTMENT CREDIT 0 0 0 
42 FOREIGN ТАХ GREDIT 0 0 0 
43 WORK INCENTIVE 0 0 0 
44 JORS CREDIT 0 0 0 
49 ENERGY CREDITS 175.80 0 175.80 
46 TOTAL CREDITS (lines 38 to 45) 242.80 304,00 279,80 
47 BALANCE (lina 37 - line 44) 2045.54 5145.77 8554.57 


Listing 3 continued on page 159 
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16 Bit 8086 Multi-User Microcomputer System 


ТМ 
$7595 fo^ М p/ M-86 ONLY 


FOUR a ۹ $1899* 


USER PER 
SYSTEM | USER 
1/2 MEGABYTE 
THE ОҒ MEMORY 
T EC 8 6 M | " | TWO 8 INCH 0.0. 
FLOPPY DISKS 


- STANDARD FEATURES 

16 BIT 8086 CPU - Processor performance is the most critical element in a Multi-User System. Speed, power and the increased 
throughput of our 16 Bit 8086 CPU are just a few of the reasons why our TEC 86M Multi-User Systems really perform. 

1/2 MEGABYTE ОҒ MEMORY - The second most important factor which affects system performance is available user memory. Our 1/2 
Megabyte, four user system gives each user well over 100K Bytes of memory, eliminating program size compromises which 
lead to poor Multi-User system performance. 

MP/M-86™ COMPATIBILITY - The TEC 86M includes а ROM Boot for MP/M-86™ and is designed to provide optimal support for 
MP/M-86™. The MP/M-86™ Operating System is available separately from Tecmar for $600. See Software Options listed 
below for important MP/M-86™ features. 

FULLY INTERRUPT DRIVEN - The TEC 86M provides terminal and disk 1/0 interrupts to MP/M-86'", allowing for maximum system 
performance in Multi-User operation. 

TWO 8 INCH DOUBLE DENSITY FLOPPY DISK DRIVES - The two Double Density floppy disks total 1.2 Megabytes of storage. Options include 
double sided floppy disk drives and Winchester drives. 

FOUR SERIAL USER PORTS - Four serial user ports are provided. Each port can be independently set for speeds from 50 to 19200 Baud. 

MULTIPLE PARALLEL PORTS - Parallel ports are provided for operating printers as well as other parallel devices. 

EASILY EXPANDABLE - The modular design of the Tec 86 and Tec 86M assures you of continued system expandibility. All options are 
easily field installable. Available options include: Memory 64K and 256K, additional users, double sided floppy disks, 
Winchester 31 Megabyte hard disk, terminals, and printers. 

ATTRACTIVE DESKTOP ENCLOSURE - Tecmar Single and Multi-User systems come in your choice of an attractive desk top enclosure with 
wood grained side panels to blend nicely into your office surroundings, or an industrial quality cabinet for more hostile 
environments. Rack mount enclosures are available as options. 


ONE a ss ell Tecmar Systems are fully assembled and thoroughly tested. All Tecmar Components carry a full One Year 
arranty. 


SOFTWARE OPTIONS 
MP/M-86™ - Multi-User interrupt driven Operating System for the 16 Bit 8086 TEC 86M Microcomputer System. FILE PASSWORD 
PROTECTION - Access to user files can be restricted to require proper passwords prior to access. CONCURRENT FILE ACCESS -Files 
may be accessed by multiple users, each reading and/or writing the same file, with protection provided at both the file and the record 
level. FILE TIME AND DATE STAMPING - Files contain creation, and modification Times and Dates for ease and accuracy in determining 
the latest or most useful file versions. PRINT SPOOLER - Files may be submitted to the System Spool file for printing. This frees the 
user terminal to continue operation during the independent printing function. 


LANGUAGES - BASIC-86™ FORTRAN-86™ PASCAL-86™ CBASIC/86™ CIS-COBOL™ PASCAL/M86™ FORTH 
*NOT INCLUDING MP/M-86 and User Terminals. 


OTHER FINE S100 and APPLE PRODUCTS AVAILABLE, INCLUDING: 
ANALOG to DIGITAL CONVERTERS (12, 14, 16 bit accuracy; 30, 40, 100, 125 KHz Conversion rates; 16 to 256 Channels; programmable 
gain; timer/counters). DIGITAL to ANALOG CONVERTERS (12 bit accuracy, 3 microsecond conversion rate). 8086 CPU Board, 1/0 Boards 
64K/256K Memory Boards, Real-time Video Digitizer and Display. Complete Systems also available for Data Acquisition, Video 
Digitization, and General Purpose Applications. 
REQUEST OUR CATALOG FOR COMPLETE LISTING, ANO SPECIFICATIONS ON THE ENTIRE TECMAR PRODUCT LINE. 


DEALER INQUIRIES INVITED TECMAR. INC 
% е 


23600 Mercantile Rd. е Cleveland, OH 44122 (216) 464-7410 


(P/M-B5 and MP/M-B5 аге пүтин trademarks of Digital Research lnc. НА55-56, FORTRAN-B and PASCAL-AG аге registered trademarks ef Micrasoft lac. PASCAL/MBG is a registered trademark of SORCIM. CBASIL/86 is a registered trademark (өліні Systems Inc, CIS-COBOL is a mpistered trademark of Microfoces Inc. 


CANADA: Our Ontario Distributor is OCTANT COMPUTER SERVICES ІМС. 146 Front Street West, Suite 485, Toronto, Ontario M5J 217 (416) 598-1046 


Circle 350 on inquiry card. 


Announcing the Printing 
Breakthrough of the Century: 
| TP-1 Text Printer 


Smith Corona, one of the largest 
manufacturers of small printers in 
the world, gives a whole new 
perspective to printing with their 
electronic text printer—TP-1. The 


TP-1 is a microprocessor controlled, 


high quality daisy wheel printer. 
It produces perfectly formed, 
executive quality printouts at the 
speed of 120 words per minute. 
Typewriter quality printing at dot 
matrix prices. 

Simple, durable and dependable, 
TP-1 may be used with word 
processing systems, microcom- 
puters and most small business 
systems. Compact and attractively 


ІМІСҒО 
Printer 


Circle 172 on inquiry card. 


15/455-550600 cau солест 
тма rketing | MasterCard and Visa Accepted 


е Microprocessor 
Electronics 

• Serial or Parallel 
Interface 


e Simple, Reliable 
Mechanism 


styled, the TP-1 blends well with 
any setting. 

Now, all your letters, documents 
forms and reports can have the 
crisp, professional look you 
demand—for business or personal 
use—at an affordable price. TP-1, 
the electronic text printer. 


Don't delay. Order your TP-1 
TODAY at the low price of $845. 


Additional daisy ont wheels 2... 94.95 


Micro Printer Marketing offers 
same day shipping, nationwide ser- 
vice and invites dealer inquiries. 
Catalogues available. No shipping 
charges on pre-paid orders. 


== ФФ 


Listing 3 continued: 
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48 SELF EMPLOYMENT TAX 0 0 0 
49 MINIMUM TAX 0 0 0 
YO TAX FROM PRIOR YEAR INV<CREDIT 0 0 0 
51 FICA AND) RRTA TAXES 0 0 0 
ue TAX ON IRA 0 0 0 
52 ADVANCE EIC FAYMTS RECEIVED 0 0 0 
4 BALANCE (liren 47 to 53) 2044.54 2165.77 9554.57 
"ommnunmmumuEmummmmmuuuumEmmmmumummummummmaumrmmmmmuummmmmnmmumnmiIuxiuumagsmgmmzmzcmmmmumlmunmumrmbDIicdssma 
55 ТОТА. FICA WITHHELD 3290,00 $010.25 5600,20 
50 1980 ESTIMATED TAX FAYMENTS 0 0 0 
537 EARNED INCOME CREDIT 0 0 0 
S8 AMOUNT FAIN WITH FORM 4868 0 0 0 
59 EXCESS FICA ANT RRTA ТАХ PAIL 0 0 0 
60 CREDIT FOR FELD TAX ON SF FUEL 0 0 0 
61 REGULATED ІМУЕВТИМЕМТ СП CREDIT 0 0 0 
62 TOTAL (line 55 to 61) 3590.00 3010,25 6600.25 
63  (QUERFAID 1243.46 0 43.68 
64 ТО BE REFUNTED TO YOU 0 0 0 
63 APFLIES TO EST 1981 TAX 0 0 0 
66 | BALANCE ІШЕ 0 2155,52 0 
MAXIMUM TAX BRACKET 32 | 43 37 


‚ Listing 4: А sample FIT printout of Schedule A, itemized deductions. 


ЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖУЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖЖАЖЖАЖЖУЖЖҮЖЖЖЖҮЖЖЖЖЖЖЖЖЖЖЖЖЖЖУЖЖҮЖЖЖАЖЕЖЖ 


MARY 2 JOE MICRO TAK YEAR 1980 SCHEDULE А 
FILING STATUS 2 EXEMPTIONS 3 6 Mar 1981 
KK KK KA KKK RAK KK AK KKK KAKO KA KKK KKK KK A AK AK KK AMX KAKA KKK KAKKAKKAKKKKKKKKKKKKEK KE 
HUSBANTI WIFE TOTAL 

1 50 7 ОҒ MEDICAL INS ЕКЕМ5 82.00 0 85.00 

3 MEDICINE ANI DRUGS 22,9 78.75 171.70 

2 1X DF LINE 31 FORM 1040 19.53.88 215.00 408.88 

4 ЗОВ TOTAL line 3-1іпе 2 0 0 0 
5 BALANCE OF INS FRENS 85.00 0 85.00 

ó OTHER MEDICAL ANU DENTAL 230.50 517.70 768,20 

7 TOTAL (lines 4 to 6) 235.50 317.70 853,20 

8 34 DF LINE 31 FORM 1040 281.64 645.00 1226.64 

9 LINE 7 - LINE 8 0 0 0 
10 ТОТА! МЕЛ 3% UENTAL 3:13, 00 0 85.00 
11 STATE 2 LOCAL INCOME TAX 458,85 480.45 939,30 
12 REAL ESTATE TAXES 1840.90 0 1840.90 
15 GENERAL SALES TAXES ; 150.90 250.50 401.40 
14 PERSONAL FROFERTY TAXES 0 0 0 
15 OTHER TAXES 0 0 0 
15 TOTAL TAXES lines 11 to 15 2450.65 730.95 3181.60 
17 HOME MORTGAGE INTEREST 3650.00 0 1830.00 
18 CREDIT & CHARGE CARIS 2254210 22047 276.25 
19 OTHER INTEREST 0 0 0 
20 TOTAL INT (lines 17 to 19) 3872.50 250.75 4226.25 


Listing 4 continued on page 160 


Listing 4 continued: 
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21 CASH CONTRIBUTIONS 939.00 770.00 1429,00 
22 OTHER CASH CONTRIBUTIONS 0 0 0 
23 CARRYOVER 0 0 0 
24 TOTAL CONTRIBUTIONS 839.00 770,00 1429.00 
29 LOSS REFORE INSURANCE 1500.00 0 1500.00 
26 INSURANCE REIMBURSEMENT 895.00 0 895.00 
27 LINE 25 - LINE 26 605.00 0 605.00 
28 %100 ОК LINE 27 100.00 0 100.00 
29 TOTAL CASUALTY ОК THEFT 205.00 0 205.00 
30 UNION DUES 0 110.00 110.00 
31 OTHER MISC DEDUCTIONS 150.00 0 150.00 
42 TOTAL MISCELLANEOUS 150.00 110.00 260.00 
22 TOTAL MEDICAL & DENTAL 83.00 0 83.00 
34 TOTAL TAXES 2450.65 740,91 3181.40 
45 TOTAL INTEREST 2873.50 450.75 4224.25 
36 TOTAL CONTRIBUTIONS 659.00 770.00 1429.00 
37 TOTAL CASUALTY? OR THEFT 505.00 0 505.00 
48 TOTAL MISCELLANEOUS 150.00 110.00 260.00 
39 SIM (lines 33 to 38) 7795.15 1961.70 9686.85 
40 AIJUSTMENT 1700.00 1700.00 3400.00 
41 LINE 39 - I.INE 40 8095.15 261.70 6286.85 
шшш’ ала сала шала салала тала сала шала шала шала салы сала дала сала салала ла салала ла лала Ба йла аласта а Боталы ил ыла ла лалы сала са сала сала oe = = 


Сап you afford to ignore the world's first once youve seen tss 
accounting software package «oie od way of dong інші» 
built around a real database? 


Solomon operates from a single data- 
Solomon Tell me more about Solomon! 
Sf Series 
Software 


manager. It utilizes CP/M* That makes 
Solomon faster, more powerful, more 
flexible, easier to install, easier to use and 
easier to sell than currently available 
systems. 

When you enter new information, every 
file affected by the information is 
automatically updated, verified and 
balanced. No time wasting sorts are ever 
needed. 

For nearly all businesses, Solomon is 
м. ready to go to work, as is...but Solomon is 
also astonishingly easy to customize for 
special business needs. TLB provides dealer 
training seminars on customization. 

Solomon | handles general ledger, 
payroll, accounts payable and receivable, 
invoicing, fixed assets, cash disbursements 
and address list maintenance. Solomon 1! 
includes all these functions plus a job and 


base managed by the MDBS* database 
The Wise Business Decision 


[Г] Send Solomon Brochure 

C] Send Reference Manual for System 
Checked Below ($65.00 each, Ohio resi- 
dents add sales tax). Please include check 
with order. 

[.] Solomon |. General Accounting 


[Г] Solomon II. General Accounting with 


Job Costing time management package for contractors 
ПП I'm interested in becoming a Solomon and service businesses. 
dealer We might be prejudiced, but we don't 
think anyone selling or using micro- 
TLH FB OCUATNE. INC. computers can afford to ignore Solomon. 
... тонау If you agree, write now for free literature. 


Findlay, Ohio 45840 
419/424-0422 


*MDBS is a trademark of Micro Data Base Systems, Inc, 
*CP/M is а trademark of Digital Research 
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[ ]Check enclosed (entitles me to 13issues for price of 12, North Arnerica only) 


[3 Bill VISA O Bill Master Charge Û Bill me (North America only) 
Card Number Expires 
Signature Allow 6 to 8 weeks for processing your subscription. 


Every issue of BYTE is filled with 
stimulating, timely articles on computer 
hardware, software, applications and 
reviews of computer products. There is 
also tutorial information for both the be- 
ginner and experienced computer user. 


Read your first copy of BYTE, The 
Small Systems Journal. If it is every- 
thing you expected, honor our invoice. 
If it isn't, just write "cancel" on the in- 
voice and mail it back. You won't be 
billed, and the first issue is yours at no 


charge. se 
(BYTE Publications, Inc. 1981 "Hi ® 
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Z-80A™ CPU, 
Floppy Disk Controller, 
64K of Memory, Serial & Parallel 
МО Ports ... all on a SINGLE S-100 BOARD! 


Your business computer market ғ IEEE 5-100 Standard Advanced Micro Digital 

has problems—expensive, power- . 2-80A"* CPU Corporation Is dedicated to the 

hungry machines that are hard to research and development of S- 

expand and even harder to • 64K Bank Select Memory 100 i ады l DoD? та 

service. Advanced Micro Digital " ” maintenance of superb quality in 

Corporation has the solution— ы ane = ity REC Disk our product line Is our priority. 

SUPER/NET®, а TRULY single 5-100 ontrolier (WD 1793 chip) 

Nu e ag татын seem • 2 Serial & 2 Parallel |/O Ports Now you can say “Good-Bye!” to 
e a dream їо skeprica all your old S-100 boards without 

technicians and salesmen—not e Кеа Time Clock Interrupts giving up convenience and 

to mention your customers. • 2K Monitor EPROM configurability, because now its 

SUPER/NET® |5 less expensive, less all on a single S-100 computer 

difficult to service and expand • Extended Addressing board, 

and requires less power than e Runs with CP/M™, MP/M™ 

traditional four board 5-100 and CP/NET™ 

systems; yet It contains all their 

popular features: e One Year Warranty 


‘ff For more Information 
/ ог SUPER/NET® write or call: 


Grove Blvd. « 
LI - Е E- a Las 
А ۴ i ; 
i ef СНЕ E = 


Кее" ар 4 IVO 
4 - A 
+ = И 


Listing 5: A sample FIT printout of Schedule В, interest and dividend income. To obtain this printout, which shows detailed entries 
rather than just totals, the user typed # before typing B on the printer command line. 


KKK KKKAK KAKA KK KKK KKK KKK AK K KKK KK AKER EEK 222222222 OK KOK KAKA KKK AKER KK ЖЖ ЖЖЖ ХХХ ХХ K 
MARY 3 JOE MICRO TAX YEAR 1980 Ж ӘСНЕГІШІЕ В 
FILING STATUS 2 EXEMPTIONS 3 6 Mar 
ТТТҮТІТІТІТІТІГІТІТІТІТІТІГЕТІСТІТІТІІТІТТІТІТІТТІТІІТСТІТІІТІТІІТІТТТІТІТІТТІТТ 


1 INTEREST INCOME 


LAST NAT HUS 
LAST NAT WIF 
QW L I CO HUS 
AS CRED U HUS 
NFS INS CO HUS 
TOTAL 

3 ПТУІПЕМІ INCOME 
FG ІМІШ6Т HUS 
GF INDUST WIF 
АР MOTORS HUS 
AF MOTORS WIF 
TOTAL 


Text continued from page 154: 


would require about 35K bytes of random-access 
read/write memory (RAM) based on the calculation: 115 
lines X 20 items X 15 bytes per item. Most of this 
memory space would be wasted because most lines would 
have only a few entries. 

To conserve memory space, I decided to store data en- 
tries for each line in a linked list. I constructed the list as 


Intelligent machines are rapidly appearing 

in homes, automobiles, offices and factories. 

Affordable cameras, speech synthesizers, 

and even robot arms are now on fhe market. 

Such advances are giving microcomputers the 

power to see, hear, grasp objects, and to move 
around the room. Where can you learn about | 

this technology? In Robotics Age Magazine, 

the journal of intelligent machines. 

Robotics Age reports the experience of 

hobbyists building their own robots, the 

latest products from industry, and the most 

| powerful techniques from research labs. The 
face of the world is changing. Join us as | 

we enter the Robotics Age. 

YES! | want to stay up-to-date on this fascinating 

new technology! 


Name 


Company Address 

City State/Providence/Country Postal Code 
United Canada Foreign 

States Mexico" Rates 

Û 1 year (6 issues) $15 $17 $19 

П 2 years (12 issues) $28 $32 $36 

O 3 years (18 issues) ict $45 $51 
Funds on US Bank 
О Bil VISA O MasterCard О Bil, me (N. America only) 


Д0 Card No. Exp. 


= Signature 
Send to: ПОЗОСК Sacze. PO Box 512, Tujunga, CA 91042 
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1981 

HUSRANII WIFE TOTAL 
125,86 

150.00 
22,90 
330.90 
122.81 
632 .50 150.00 772.50 
250,00 

450,00 
225.50 

225.50 
475.50 575.20 1151.00 


follows. I defined the structured data type ITEM as а 
packed record containing: 


e the name of an item 

e a 9-digit integer for the amount of the item 
ethe assignment of the item (to husband or wife) 
ethe line number associated with the item 

Фа pointer to the next item in the list 


Defining a record as packed advises the compilerthat you 
want it to store the data internally in a way that con- 
serves memory space; you sacrifice some speed of access 
because of the time required for packing and unpacking 
the data. 

A pointer is a variable that holds the storage address of 
a related item of data; the compiler doesn't assign 
memory Space to these related data items once and for 
all, as the compiler does for other variables. The pointer 
in the record TLINE points to the first ITEM in the list of 
data ITEMs for each line number. The pointer in ITEM 
links the ITEMS in the list. Use of the pointers in this way 
assures that memory space will be consumed only when 
necessary. 

FIT contains other important data structures. TITLES 
is a one-dimensional array of strings that holds the names 
of the lines on all three tax forms. TAXRAY is a three- 
dimensional array used to hold the four factors required 
to calculate the tax. These factors are: 


ethe lower income level for the bracket 

ethe upper income level for the bracket 

ethe minimum tax for the bracket 

ethe tax rate for income in excess of the lower level 


There are 16 brackets. I defined the data type FAC- 
TORARRAY as a two-dimensional array of the 16 
brackets X four factors. Since each filing status requires 

Text continued on page 394 


SUPERVYZ-THE NEXT INDUSTRY STANDARD 


SUPERVYZ is a revolutionary 
software concept designed to 
overcome the frustrations of 
using CP/M This allows you to 
crack any non-technical market 
without the hassles of teaching 
the operating system. Instead, 
users are greeted with a series 
of self-prompting, self- 
explaining menus linking the 
user directly to the application. 
We'll supply the menus or you 
create your own, to meet the 
exact needs of your customers. 
SUPERVYZ presents unlimited 
software flexibility by providing 
a system to coordinate multiple 
application programs. The 
menus tie it all together, 
allowing program interaction. 
Even the most complicated 
commands between programs 
can be a simple menu choice. 


Dealer inquiries invited, 
foreign or domestic. 


Epic Computer Corporation 
7542 Trade Street 

San Diego, CA 92121 

Tel: 714-695-3560 


Circle 125 on inquiry card. 


INTRODUCTORY 
RETAIL PRICE 


$95 


"Сан. orders 6% sales tax 


MANUFACTURERS 

Ship SUPERVYZ with every 
computer you sell. SUPERVYZ 
means software support 
interactive help files ... dealer 
confidence ... instant foreign 
market access... vertical 
market packaging ... more 
computer sales! 


DEALERS 

Buy SUPERVYZ as a Separate 
program ... bundle software 
from different suppliers... 
demonstrate capabilities, not 
confusion ... sell computers 
more efficiently - SUPERVYZ 
does the teaching... end after- 
the-sale handholding ... 
SOFTWARE SPECIALISTS 
Package SUPERVYZ into every 
system you deliver... 
SUPERVYZ is compatible with 
over 2000 programs, 300 
computers. Target your market 
with SUPERVYZ. 

USERS 

Insist on SUPERVYZ ... don't 
buy a computer without it. 


YOUR NEW MARKETING TOOL 
__ FOR INCREASED 
SALES OF CP/M 


COMPUTERS 
AND 


! 
or resale number Peake enter the туту ol the беред tunchen |01! mony, Ader мр) | | 


This iy the Dperanor techie comnersatenaé Word ғы 


APPLICATION 
SOFTWARE 


Ты Жоға THONS E" ылау жаза 0 your specie ELUDES. 


Ұста Tatie гі Conmon (TOC) 
(SA DATABASE MU 
IL FORECAST Milli 


*Supervyz is a trademark of Epic Computer 
Corporation. CP/M is a trademark of Digital 
Research. 


Listing 6: The main FIT program, which also contains the support procedures. Тһе support procedures perform basic tasks, such as 
handling input of string data, used in other procedures. The main body of FIT, at the end of the listing, calls the five segmented pro- 
cedures START, EDIT, RW, PRINTER, and CALCULATE. The segmented procedures do most of the work of FIT. 


ОЛТУ 


PROGRAM ҒІТ; (federal income tex Frosrems} 
< bs edward neuman X 
€ 300 center hill rd F 
{ certrevills de > 
€ 19807 > 


CONST 
MAXI.INE = 115% MAXTLINE 
MINELINE = 108») MAXBLINE = 
ESC = 273 


MINALINE ғ 473 MAXALINE 


66% 
115; 
ТҮРЕ 
І.ОМСІМТ-ІМТЕСЕКГ?91; 
FILENAMEZSTRINGL1351* 


INTSTRZSTRINGL121: 
NAMESTR=STRINGC 241; 


FILING.STATUS = 0.4.53 

TLINE-.NUM = 1..MAXLINES 

TLINESET = SET ОҒ YLINE..NUMs 
OWNER = CH-OWNrW_OWN» T-OUND 5 
FOINTER = “ITEM? 


ITEM = FACKED RECORD 
NE TR 5 FOINTER;: 
NAME 4S PRINGL101» 
AMT 5 ІМТЕСЕКГ91; 
WHOSE > OWNERS 
TLNUM 3 TLINE.NUM?» 
ЕМІ; 


TLINE = PACKED RECORD 
CASE TAG + INTEGER ОҒ 


1 Н (ІРТК + FOINTER? 
HUS + INTEGERL91* 
WIF $ ІКТЕСЕКІ91; 
TOT > INTEGERL9 1); 


2 ¢ (01102,03: INTEGER 
TAXYEAR $ STRINGE A1? 
FS 1 FILING.STATUS; 
EXEM $ INTEGER) S$ 


3 { (NAME $ NAMESTRO! 


ЕМІ? 
TLS = РАСКЕП ARRAYC1..MAXLINEJ ОҒ TLINE! 


TAXTABLE = (Х,Ү,Ү5;%29)) 
TAXFACTORS = (LOWER UFFER, BASE rPFERCENT) $ 
ҒАСТОКАККАҮ = ARRAY C1.+14*sTAXFACTORS] OF LONGINT! 


УАК 
CH $ CHARS 
TTABLE % TAXTABLE? 
FSTAT ¢: FILING.STATUS?! 


= 1073 


SCREEN, SINGLE: SAME:QUIT ¢ BOOLEAN? Listing 6 continued on page 166 


164 February 1982 (O BYTE Publications Inc Circle 298 on inquiry card. — 


If you dont know a baud from a floppy... 


YOU NEED TO KNOW THE 
Q@DP-100 MICROCOMPUTER 


Most people who need computers It does mor e, QDP-IOO HAS SINGLE BOARD 


dont have the time, or desire, to SIMPLICITY. Eliminates the hassle 


become fulltime computer does 11 easier, of complex multi-chip, multi- 


“wizards.” board computers. 


With the budget-priced QDP-IOO QDP-1OO IS EASY to leam and to 
you get all the time-saving pre- and Costs a operate. Most owners use their 


cision information you want from lot less QDP-IOO with professional skill and 
a computer, now and in the future, g results in short order. Our instruction 
without all the unnecessary com- manual doesn't need an interpreter. 
plexity associated with less consider- If you'd rather be a wizard with 
ate computers. | computer results, than with computers, 


QDP-IOO IS A FULL-SCALE 8-bit computer, 
readily upgradeable to 16 bits as your 
business or professional information- 
processing needs grow. It uses the IEEE 
S-JOO bus, compatible with CP/M and 
MP/M disk operating systems. 

QDP-IOO HANDLES BOTH floppy disks 
and hard disks to give you total 
software versattility. 

QDP-IOO CONNECTS INSTANTLY to 


any standard terminal amd printer. | <и Data 
Both serial and parallel ports are | Ў ^ d 


available. Features most micro- 
computers can't match. 

10330 Brecksville Road 
Cleveland, Ohio 4414] 


216/526-0838 Telex: 241596 


choose the QDP-IOO. Call or write for 
literature and full details. 

QDP NEEDS A FEW MORE GOOD DEALERS. 
Attractive, profitable, protected dealerships 
are still available іп several high-potential 
computer market areas. 


Чч ъй ө eo T] 
Bow. ab + 


CP/M and MP/M 
are registered trademarks 
ot Digital Research Corp. 


Listing 6 continued: 


TAY r 


MONTH» YEAR: INTEGERS 


SFECSET»ILINESET»SLINESET»;SFAGESETs:CALCSET 


TAàXRAY | 
TITLES 
TLINES 
МАХ ТАХ $ 


Е 


FROCELIURE 
FUNCTION 

FROCELDIURE 
PROCEDURE 
FROCE DURE 
PROCEDURE 
PROCEDURE 
FROCERURE 
MROCEDURE 
PROCETDURE 
F"ROCEIURE 
PROCEDURE 


> ARRAY LTAXTABLE3 OF FACTORARRAYs 
« ARRAY E1..MAXLINEJ OF STRINGDC SOI 
‚ TLS» 

ARFAY LOUNERJ OF LONGINTs; 
> FILE OF CHARS 


MEMs:FORWARII 

READINT “LENS INTEGER) $ 
CLEARS FORWARD $ 

ELINE FORWARIş 

EEGOL FORWARDS 
EEOSSFORWARII f 
WfITSFORWARTI F 

FIIOLCIIOL + LONGINT VYAR 
CENTER (ST ¢$ STRINGS 
READDOL 
NAMERCTITLE $ NAMESTR $ VAR ST % STRING 
LINE (CH: CHARsLONG: INTEGER) sFORWARD > 


INTEGERS FORWART S 


STI!OL $ 
SCREEN 3 


C$ITAXSTART. TEXT? 
C$ ITAXRW. TEXT? 
CSITAXPRINT. TEXT? 
LT ITAXCALC. TEXT) 
€t IT АХЕПІТ, TEXT? 


PROCEDURE MEM 3- 


RENIN 


URITELNC^MEMORY AVAILABLE 


NS 


'; MEMAURnTL?) 


"RÜCEBRURE LINET СН СНАК LONG; INTEGER) }3 


МАК 


BEGIN 


FOR Ji 


Ji INTEGERS 


zi TO LONG UN WRITE(F CH) 


END: {linet 


FROCEDURE NAMERX(TITLE $¢ 
“өгішіс 


{ised tn 


БЕСІМ 
КЕРЕАТ 


NAMESTR $ VAR ST $ STRING 


90Т0ХҮ (0,69; 


ШКІТЕ(С”ЕКТЕК 


^s TITLE» ^)? 


^. 
= ت‎ f 


БЕО? 
REATILNCST) 5 


E 


(LENBTHCSTÓO +L) 


THEN KEGIN 


WRITE CNAME CANNOT EXCEED 7,1,” 
WAITS 
50Т0ХҮ (9»792ЭЕЕСОІ; 
ЕМІ; 
UNTIL (LENGTH(ST) zzL 55$ 
URITELNHs* 
ENDS 
FUNCTION READINT {(LEN INTEGER) + INTEGER}? 


< а loni winded routine bo allow input 


CONST 
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&trind data ineut TITLE is a Fromet 


* 
a 


TL. INESET; 


INTSTROsFORUWARI!? 
BOOLEAN) sFORWARDY 
(LENS INTEGERS VAR TOLREALSLONGINT) sFORWARD 


SL: INTEGER) sFORWARD 


SL? INTEGER) У? 
rL 1% 


lenatn 
reLlurned string 


the max 


of the 


CHARACTERS’ )» 


af an integer of LEN digits} 


Listing 6 continued on page 170 


Circle 143 on inquiry сага. - 


At Hayes, we don't believe in sec- 
ond best. Or planned obsolescence. We 


believe in taking the state of the art to the 


limit. Our new Smartmodem. for exam- 
ple, is the most sophisticated 300-baud 
originate/answer modem you can buy. 
And yet, itis perhaps the easiest-to-use 
modem ever. 


Н5-232С Compatible. Smartmodem 


lets any RS-232C compatible computer 
or terminal communicate by phone with 
other computers and time-sharing sys- 


tems located anywhere in North America. 


You get full and half-duplex operation 
with both Touch-Tone* and pulse dialing. 
Auto-Answer/Dial/Repeat. 
Smartmodem can answer the phone, dial 
a number, receive and transmit data, and 
then hang up the phone — automatically! 
If desired, Smartmodem will even repeat 

the last command. You can depend on 
Smartmodem for completely unattended 
operation. 

Completely Programmable. 
omarimodem can be controlled using 


NS 22 


Б VU E s a ғай Ж 


any programming language. Over 30 dif- 
ferent commands can be written into your 
programs or entered directly from your 
keyboard. 

Smartmodern also includes sever- 
al switch-selectable features that let you 
tailor performance to your exact needs. 
You can "set it and forget it" for the ulti- 
mate in convenience. 

Built-in Audio Monitor. Thanks 
to an internal speaker, you can actually 
listen to your connection being made. 
You'll know immediately if the line is busy 
or if you reached a wrong number — 


mar tmodeni; 


and you don't even need a phone! 

Status at a Glance. Seven LED's 
indicate Smartmodem s current operating 
mode: auto-answer, carrier detect, off 
hook, receive data, send dala, terminal 
ready and modem ready. You re never 
left in the dark! 

Direct-Connect Design. 
omartmodem is FCC registered for di- 
rect connection to any modular phone 
jack- theres no acoustic coupler to cause 
signal loss and distortion. 

Smartmodem, Smart Buy. Pro- 
fessional quality features. Versatile per- 
formance, A full two-year limited warranty. 
A suggested retail price of only $279. 

hat more could you want? Per- 
haps the matching Hayes Stack Chrono- 
graph, ап RS-232C compatible calendar’ 
clock system. 

heck out the Smartmodem wher- 
ever fine computer products are sold. 
Sap dont settle 
or anything less H 
than Hayes. (3) ayes 


е” 
reduc is, Inge 


поти ТИМА ИАА 


BASIC UNIT — | PERSONAL COMPUTER SYSTEM 


NEC 12" Green Screen .. 
NEC Add-on Dual Mini Drive ................. о. 849 | Atari 850 Interface s, a a see a os s o ...169 


МЕС FDC І/О Port 


NEC Low Res Color Monitor ... 


The WEDGE I/O Unit 32K RAM . ...... 


Й IF ATARI 
PIN. MAKES IT 


-ij алғы gP i 
| j d 


ATARI” WE SELL IT! 


Р Бы чы am ~ 
cA a - жығы ғы = = “= 
eS ANI ыч 


m 2 | e = ATARI" 8007" ; | com 


4 
| | 1 


ж, ч Atari 400 ВК Computer ...., -a ---.349 

” 2 | | Atari 800 16K Computer .... а ғ. ...749 

С. 9, Atari 410 Program Несогдег................ —— 

> lag Atari 810 Disk Drive . ... А . 449 
Atari 820 Ргітег............ КИР шш, 452,299 

КЕМЕК шне ышан ER. Atari 825 Ргітег................ 7-5. 695 


12“ Green Screen 


1-800-854-2833 

WE ACCEPT FOREIGN 
"ALL FOR PRICE 

OLUCOCTATIONS 


DRDERS 


Floppy Disk Controller... | 
64K Dynamic RAM Board, 200ns .. . ТҮТІНІ 499 

2-80 CPU Board w/monitor НОМ................. 269 
16K static memory board, 200п5.... pe -......369 
32K static memory board, 200п5.......... КЕРЕГЕ 
5-100 12 slot mainframe 


атжтез е ъз ва а & aa аа... ағаға 


NEC Computer PC8001-A 32K ....... eres. 995 Ш Assembler/Editor.. oso on ЧО 
NEC Dual Mini-Drive psa ....... es. >» o 995 f Atari Joysticks .......44.4 22 запа a rennen 18 е Upper lower case letters 
..-%ғЖе%ба в ә эээ эъ о 4194946 149 Atari Paddles .,.. = п т Eee udis vero oan 18 Н 
NEC Hi-Res Color Мопйог.,,... sses sses .. 929 Ба деше ...44ш жө Л а» ТТІГТІГІ = real time clock 
МЕС VO Unit 32K RAM pprassssi eese n 595 ا‎ i УСКИ 9% وتوم‎ i 
NEC Impact Printer Cable „........... оо: 49 Invitation to Programming ....... КОРРО Е г. e numeric keypad 
NEC Impact Printer Е/Т................. . 695 | Music Composer .............. көн» Зее 45 ; 
р "be cea SA Sia адве ы cae: 117739 IEEE interface 
NEC Spinwriter 85510 (Serial)... ...... THO 2785 | Super Breakout ,.,.......... rer- ............30 
p ( ) PEPE 549 3-D Tic-Tac-Toe,.,., ... в * . » 495 30 
32K Memory Board for use with The WEDGE ... 179 | Video Easel .................... 40 -.......,.30 
Visicalc . ut ‘ 582 «Уф ILLE 180 
Atari 16K RAM by МЭС . 9 e 85 „> کت حه‎ т کے‎ 
Atari 32K RAM by MPC. 2 ................. 149. (“RRA DDOnDIIC rS 
Atari Le Stick ,... , ТЕ - иет шын 
8032 « eer в в LAT * papani aq ее4 * 1095 
4032. : SMS es Bae es Ene 995 
D Bee С ото: ..... 1795 
CBM 4022 Printer _,.,........................ 625 
Tally 8024 LLLA 4«е“ересг кзееегееғев * b 1695 
CBM C2N Cassette Drive .. ,,.... ^ 65 


CBM 4040 Dual Disk Drive, .......,. se xe 995 
CBM 8050 Dual Disk Drive. ,,,,......... , 1345 


g^ ы 1 г T. "as i F = 
OCRA м { МАНЕ 
TI о | f ~~ 57 | ГҮ PAT © 


CP/M 8 Related Software . ass ....... 


зол PAE Û / Word Pro 3 Ріив....,........ Кукка ыркы ‚ 195 

| а Word Pro 4 PIUS., лаев саво vs фео ноў а 295 

FOR Commodore Tax РКа........... ...... 395 

& САС 51522552522 тесі Seer 140 

<В5 Accts. Rec./Inventory Interactive Sys ....... 595 

| 4 0 ВРІ General Ledger ............................ 325 
1 022 Information Sys -.. э peses эпо е = «meu 325 


Dow Jones Portfolio . Wi د‎ xcd xke 129 


a il ecrans MR Те? ae 235 

Saw e RI "IIT INT 16k 4116 200NS RAM Legal Time Accounting ur .. 445 
Assembled and tested World Craft 80 («ise ei jij ai od ө ай} оа . 285 

No modification-hardware or software оте аа. eene Барын ад ла 

Full опе year warranty on parts and labor | power... lu loss 85 


MPC AT-16 Socket-2-Me .............. sbeebs وکت ةد‎ E 


Personal Computer 


En жы т | 
ule Ў 7ч 


B | 


19, 


" Of ) vi 4 Рр » LN 1 
A. | ww WP EG d 


VIC- TV Module. ҮнаФткгкаетеечттетевктасетоеяоееғув 19 
VIG Casselle .2, ш asseass. зөе%ғ.-%- “йа » 65 
VIC Disk Drive f 5.24 asume ем аға CALL 
VIC 6 Раск Program Ө asi atc. 44 


Complete Line 

of Mountain Computer 

& Personal Software 
Products 


1-800-854-; 2833 | 


WE ACEST FOREIL 
OHDEHS GALL 


- = a 
Bia ay! 
амын 


МРС АР-16 

2 Year Warranty 

Apple Language System Compatible 

4 LED'S 

Switch selectable 2716 EPROM monitor 
socket for customizedsystem monitors 
16K . 4116 200NS RAM 

Operates in any slot (subject to 
software requirements) 


Alkemstone by Level 10... . a ph qnegenen 134 
Asteroid Field by Cavalier................ А e, 19 
Business Pkgs by Continental.............. cove 199 
Cosmo Mission by Astar ..... "Tum еһе өг» 19 
DB Master Il! by Stoneware ıu. „.. „.. ...:: а: asea 179 
DB Master Utility Рка..,...........-- ex as si ang 89 
Desktop Plan || by Personal Software. sss ess. 159 
Epoch by Sirius eee hatd terea +> 4... #8 29 
Flight Simulator by Sub-LOQIC.) sg: s41 өзі se: sevens 34 
Fortran by Microsoft. а а+9+ 449 oo .... 149 
Gorgon by SINUS „итен ve esse tan ое вен aie 35 


Home Money Minder by "Continental TIN 29 


Hungry Boy by Astar ...,... „2..4... «ға» 21 
Magic Window by Art-Sct Ё "Ww 
Personal Filing System sspsssssstrosrisi наьа ӨӨ 
PFS: Report .,...... bx «uA, ег Yero e URS eek 69 
Robot Wars by Muse ,,.,....... 22. oar, || 
| Sargon ІІ Chess Game by Hayden. ,,,.. .... 29 
Space Eggs by Sirius .) a „, > ope 25 
Spellstar by Micropro. TI (uud. 169 
Super Stellar Trek by Rainbow ............. diosa ЧЗ 
Supertext Il by Muse _. vaca 119 


Tax Preparer by Howardsoft a «a 
Thunderbirds by Astar ......... ............. ae 19 
Typing Tutor | бу Microsoft 49*7M9-*A259083—»—2»5»4hm- v0 21 
Visicalc ІІ by Personal Software .. .. su uns. 159 
Visitrend/Visiplot by Personat Software . 
Visifile by Personal Software. , , ., sa ЖҰРҒАЕГ: 


Wordstar by Місгорго .-.....---..-»«-2-4%5-.е-- 239 


ACCESSORIES FOR YOUR 


16K Ramcard by MPC МО eee дана IS 
Analog to Digital Converter by CCS #7470A К 99 
Asynchronous Serial Card by CCS #7710A ot 0:109 
Centronics Printer Card by CCS #7728A.,. .. . 99 


Clock/Calendar Module by CCS !7114A. . ., . 69 
CPS Multifunction Card by Mtn Comp. ..........185 
Expansion Chassis by Mtn. Comp, sẹ ...... 595 
IEEE/Cable by CCS #7490A.. | \qitaisecnssattt 4129 
Joystick Dy TG acis cerrar kso rion 277%», 47 
Keyboard Enhancer by Videx , s-s- ... ..... 99 
Lower Case Adapter by MPC. „a aa s- assessors 35 
Micromodem ll by Hayes ,,,..... ...... .ي‎ 298 
Paddles by TG ......... и & x» s 92 
Parallel! Card by CCS s7720A .............. . 99 
Programmable Timer Module by CCS 47440A. . . 99 
Smartmodem by Hayes .......................... 239 


Versa-Writer Digitizer Drawing Sys. by Versa Сотр209 
Videoterm (80 Column Card) by мадех, , ...,269 
2-80 Softcard by Місговоһ............ re > ...299 


Numeric Keypad by Keyboard Co ... & ‘ents oa db d 


Joy port by Sirius ...... a GSES o TET . 69 
Joystick by Keyboard CO „sua „з... acaso wwe) 45 
Keyboard Enhancer 11 „фалла... 129 


CALL FOR FREE BROCHURE! 


1-800-854-2833 


з кака 6. ..199 | 


ч м =m gu 

Е 2 d әде 

dafi | Cr SS 
SEG - 


Daisey Wheel Printer by C. Ноћ... „зак екл: 1435 
Paper Tiger 445С6......................... sds ves 099 
Paper Tiger 4600.,,....4.-14ез%9%95%2>94ее%еее. 098 
Paper Tiger 5600..,....4...24%--ееке aueranas 1139 
PRISM COLOR PRINTER By IDS ,,aecenseseses 1795 
Qume Sprint 5/45 «жа жі ra нажа RE ATA 2499 
Silentype w/interface “ьсияееоеәааеоыр»вее LE S sagar 349 


AONITORS 
Amdek Color (low ге5).,....,................ tea 389 
Атдек Green ............................... rex 169 
Amdek B/W 12" ,............. 2 4а enan ane 199 


бапуо g^ B/W “уәж arnoxtvaspa Q3S€«9d»^H3-3T9*g99**z59*hN 169 
бапуо 12" B/W рəыазхатыа қына Ф № а эчФезезвадази 249 
Sanyo Огееп.,.....-41»>4-2%4-еө14 scesssecess 249 
бапуо 13” Color..... кә @wee hb к #4 wee rer 449 
ZENITH 12" GREEN ж... ium et La Tatessnas 139 


Dysan {pkg 10) ЖҮГҮ [3 PR дғһятаһ-ажшғьнфФіаіафте om 50 
Memorex (pkg 10} tee tý эЧ spotř- тутту tiret چ‎ 30 
Opus (pkg ТО) .sacecaancavecean *56952à5b4bh hà*bb&b 25 
BASF (pko 10) .................- Sag 129 
Verbatim "Gold" (pkg 10) 


+ Еглетязқтаететтеа тт Бан 35 


ZENITH GREEN 


MONITOR 
VERSA-WHITER 
DIGITIZER 


TO ORDER: Phone or mail orders invited using VISA, 
MASTERCARD, AMERICAN EXPRESS. cashier's or 
certified check, money order or personal check (allow 
10 business days for personal or company checks to 
clear). We accept PO's from Fortune 500 companies & 
U.S. Gov. Agencies. СОО" accepted. Include 5% for 
UPS shipping. handling and insurance on all orders not 
prepaid with cash. Min, $5 shipping. APO & FPO include 
5% ($15 min.) for postage. Shipping in CA add 6% sales 
tax. FORIEGN ORDERS include 1% handling ($5 min.) 
shipped air freight collect only. Credit card. COD's & 
PO's not accepted on foreign orders. Please include 
phone number on all orders. All equipment is in factory 
cartons with manufacturer's warranty, Open products 
not returnable. Restocking fee charge for returned 
merchandise. Equipment subject to price change & 
availability. WE SHIP THE SAME DAY ON MOST 
ORDERS! 


(714) 579- 0330 
MAIL TO: 1251 BROADWAY 
EL CAJON, CA. 92021 


Circle 77 on inquiry card. 


Listing 6 continued: 


PERTOUS.’.’sPLUS=’4+’sMINUS=’-7’ sDOL=’$’ sHS=8yLFRHLOsFFRHL2FCR=135 DEl=1 273 
SFACEZ325;EEO0I.-45; 
VAR 

CHARRAYS ARRAY Г1..101 OF CHAR; 

REAIINTEGER? INTEGERS 

FOSITION?:1..9; 

NEG: ROOLEAN 5 

NIGITS: SET OF CHAR; 

REGINCREATINT} 
HIGITS$izL'O'..'9'13 
FOR РОЅІТІОМ: =1 TO LEN 10 
URITEC'.-*)s 
FOR FOSITION:=1 TO LEN LIO 
URITECCHR(CES)2)05$ 
РОЅІТІОМ: 17 
WHILE FOSITION = 1 10 
BEGIN 
REAICREYBOARD sCHARRAYCFOSITIONI)»s 
IF (ГНАККАҮГРО5ІТІ0М1 IN DIGITStCFLUS»MINUSIJ) THEN 

BEGIN 
WRITE (CHARRAYCFOSITIONI)» 
FOSITIONS =POSITION+t1 3 


ЕМІ» <і1Ғ>» 
ЕМІ» <міз11е> 
WHILE FOSITION «= LEN [OQ 


BEGIN 
REAXCKEYREOARIQ» CHARRAYCFOSITION2)5 
IF (CHARRAYCFOSITION] IN DIGITS) THEN 
BEGIN 
WRITE (CHARRAYCFOSITIONI) $ 
FOSITION:-«FOSITIONT1: 
E NI 
ELSE 
КЕСІМ 
IF CHARRAYCFOSITIONI=CHR( KS) THEN 
КЕСІМ 
URITECCHR(ES)2)5 
FOSITION:zFOSITION-15 
END CIF} 
IF (CHARRAYCFOSITIONI] IN CCHR(SFACE)»sCHR(CR) 1) 
THEN LENS=FNSITTON—1 5 
ЕМІП» <е15е+ 
ЕМІ» {WHILE} 
КЕАПІМТЕСЕК { =0 7 
IF СНАККАҮГ11-”-” THEN NEG:3=TRUE elSE NEG?sFALSE 3 
FOR FOSITION:-1 TO LEN IDO 
КЕСІМ 
IF (CHARRAYCFOSITION] IN DIGITS) THEN 
READINTEGER’ =1O4READINTEGER+ORD (CHARRAYCFOSITIONI]) -ORD(°0O’)> 
END {for} 
IF NEG 
THEN КЕАПІМТ: = -READBINTEGER 
| ELSE READINT$:= READINTEGERs: 
ЕМП XREAIIINT? 


FROCEDURE EEQSs{erase to end of screen? 
BEGIN 
UFRITECCHR(2))5 
ЕМІ» Cewos? 


FROCEDURE CLEARs{clear the screen? 
BEGIN 


Listing 6 continued on page 172 
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Eius 


WORD جل‎ 
Apple" Writer 
Magic Window 
Easy Writer Professional 
Letter Pertect 
SuperTexi 
Superscnbe. 
Executive Secretary 
Apple" Wordstar 
Hebrew Il 
auper Writer Extended 


ct 
Word Handler 


Red Аюп 
Empire | World Builders 
Golden Mountam 


Bate C ыл е Action 


; r паа Trek 
v. fire Varnor 
Gamma Goblins 
Mission Asteroid 
Wizardry 
Warp Factor 
(Microsoft Advemure 
Wizard and the Princeas 

Бату 


Lords р! KO Peas ) 
Oh Shoot 


Computer Contin 
Computer Ar Combai 
Te of Арала 


Ali Nibble Software 
Борои Wars 

A ead ати 

Ога Eye 

Jen 5 Last Недомя 


Abert 

Alien T 

Raster Biaster 
omg Уатіша 


кеюкевккие: виник киң 
ӘЗӘЕВЕЗӘЕРЕР: ВӘӨЗЕР 253 


ЕТЕР ЕЕЕ 


іл 
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MISCELLANEOUS 
OC Hayes cepe a 25 00 
OC Hayes Sman Modem 
"ur Re Tiger 

Paper Tiger 


Ter а dex 


NEC y een on Black 
Vides BO-col - 


Serb Command | 
н ‘Bay 
ee 
Ring at байт 
Streets of he City & Tran 
Race lor Midrughr 
Galactic Empire 
Space Warnor 
Pulsar 1) 
Star Cruiser 
Boin Barres 
Cyber Stuikn 
Phantom 5 


= = 
т 
- 
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Softlights 


By Fred Huntington е 

There аге several new exciting pro- 
ducts this month for the Apple ". 

We ve got Amdek's super new mon- 
itors — the no-glare green/black and also 
the HIRES color monitor — all at special 
prices. Both of these are absolutely 
beautiful. 

Write for information on the niftiest 


piece of business software to come out 


in a long time - VersaForm from Applied 
Software Technology. It's a business 


forms processor which is а sophisti- 
cated, yet simple to use transactional - 


management program. _ 

Speaking of monitors, check out the 
new Када 12^ green/black monitor. ! 
liked it so much I took the first one home 
and kept it for my persona use on my 
Apple ^. Our special price is $199.00. 

We've got the best deal going on 514” 
diskettes. We're very proud to be carry- 
ing the Elephant Memory Systems disk. 
They have hub rings, а life-time 
guarantee, and are among the best 
disks you can buy at any price. Don't be 
fooled by our iow introductory price of 
$24.99. Well match these disks 
against any made. 

The most exciting printer to be intro- 
duced yet, the Prism Printer™ from IDS, 


is now available. Print speeds of up to - 


200 cps, friction and traction feed, four 
color printing and much more. A bargain 
at 51995, but even more so at our price. 
Please call. 

Learning to type a bore? Not when it's 
a game! We have the new Mastertype 
from Lightning $35.09. Educational 
Courseware has many delightful pro- 
grams including ones to help teachers 


teach by providing their own questions in © 


American history, biology, etc. Each is 
$28.79 (list $32.00). 
We have much more than what is 


listed in our ads or cata gs. If you see it. 


advertised іп this magazine, chances 
are you can get it at a 10 to 15 percent 
discount from us, both hardware and 
software. - 


COMING SOON! - 
California Toll-Free Number 
800-692-4144 


NETON COMPUTE NG ; 


ONE OF THE WORLD'S LARGEST INVENTORIES IN LA ЮУ we уул р” 


STOCK PROGRAMS 
Portfolio Master А 575 0i 
Markel Chaner 
Dowiog tor Market Chater — 
Investment! Decisions 
Stock Tracker 


| Stock Tracker aa Vel 


5300 00 
BUSINESS APPLICATIONS 
ілуосе Factory Special) 5200 G0 
+ госп Trond Anaiysis ` 
опре Regression 
cada Fonran 
Масғосой Cobol 80 
Business Рас 100 
безмов Plan ii 
Visicalc 3 2 Special 
Visepiol 
Visuttond) Visplot 
Мет 
Camptete Майод Avam- Сан 
ов Massor - 


PFS Нероп 
hun&er 


Requesi 

Super Kram 

ASCH Express 

НЕРІ Accounts Hecervable 
BPI General Ledge 

The Mad Room 

Continental General Ledger 
Cont Accounts Receivable 


` Cant Accounts Payablo 


Continental Payroll 
Broderbund Рауғол 
informer IF 
Creative Financing 
Real Estate Analyzer 
Accounting Assistant {cass | 
Spall Star 
ans F yM Lore Б SA o 
roparty Mana imeni ystem 
= ERSONAL/HOME 
intentude (dini) 


Tne Correspondent 
Die! Planning 
Win al ihe асн 


ery L 519 
Елата! RUNE Sysiem {1 539 5 mos 
Home Mid Minder 524 95 ма 
азов месе 
ТФ foe nn 


16 foc $49. 
13922 

529 85 nos 26.79 
E-Z Pon S24 eria Ext 
Atan“ TRS a0" Pa’ Write foc imtorwetion 
Tre Book 510.95 now 
Escape tran Acturus 

c Malar 

Memory Management il 
Castle Woltenstem B 
Unper STA Араты 


Brdge Tutor 
Crossfire 


rk 
да DOS (book) 


US Сопки 
Menger — 

Super Sietas Trek 
Brain Surgeon 
tio Master 
MEUM 


Kaves at Wa 
Das Goss 


a 
ONE OF THE WORLD'S LARGEST ыла > 


Call Toll- Free 800-344-41 11 (Outside California) 


HUNTINGTON COMPUTING 


— We take MasterCard or VISA (include cald- 

ж and exprabon date} Caltorma teadants 
400 6% lax inchde 52 ‘OO for postage 
Foreign and hardware extra Send for free 
cataidh Prices subject Id change 


Post Office Box 1235 Apple’ «s a registered trademark of Apie СІРНЕ inc 
| Corcoran Gahlórma93212 ~~ Pet’ ı5 a registered Irademarh of Co 
TRS-80: en a е. ا‎ йш trademark of Tandy € Corp 
Order by Phone 800-344-4111 At" ı5 a registered trademark of Atan. Ing at 


In California (203) 392-5411 i Р 
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Listing 6 continued: 


WRITE CCHR (12) >) 
ЕМП? 


FROCEDURE ELINEstersse line} 
REGIN 
WRITE CCHR(14) ) 
ЕМІ; 


FKOCEIIURE EEOQLs<erase to end of line} 
BEGIN 
WRITE CCHR(04) ) 
ЕМІП» 


PROCEDURE WAIT? 
“rautine used to halt rrosram while uger examines outrut? 
UAR CH % CHARS 
REGIN 
50Т0ХҮ(10,23); 
URITEC'ENTER <Е5С> TO CONTINUE’), 
КЕРЕАТ 
КЕАШССН) 
UNTIL CH = СНК (27) 
ЕМГ» 


FROCEDURE CENTER ((5Т $i STRING: SCREEN i BOOLEAWN)}3 
{routine to rrint г string in the center of the line} 
VAR Х,У: 0..1з2; 
CH % CHAR? 
BEGIN 
CH = * /, 
IF SCREEN THEN Y іс 40 ELSE Y t= 66; 
X іс Y - (LENGTH (ST?) DIV 2); 
URITELN4CH?X»ST)5$ 
ENT} 


FROCEIURE FOOL {CIOL $ LONGINT VAR STIOL % INTSTRO2s: 


BEGIN 
STRCBOL STIHOL) » 
INSERT(^.,^»STIIOL»FREIICLENGTH(STIIQL22)5 


ЕМІ; 


FROCEIURE READIOL ((LENSINTEGERSVAR IIOLKEAIISLONGINT22 $5 
{routine to rermit entry of lord integer of LEN digi ts} 


CONST 
RS = 8 FLUS = 747% MINUS = '-'; 
VAR 
FOSITIONS1..103 
NEG ROOLEANS 
ESC % CHAR? 
CHARRAY:ARRAY Г1..102 OF CHAR? 
DIGITS:SET OF CHAR? 


BEGIN£resadoil 
AMF i- FALSE? 
RUIT іс FALSE; 
ESC іш СНК(2);); 
(Dilla ee 6.08 р 9-5 
FOR FOSITION?:-1 TO LEN ТО 
URITEC^^.-* 3 
FOR FOSITION:-1 TO LEN DO 
WRITECCHRCRS2 25 Listing 6 continued on page 174 
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“WITH THE UCSD р-5Ү5ТЕМ; 
WE CAN WRITE ONE APPLICATION 
THAT GOES FROM APPLE TO ZENITH” 


UCSD p-System and UCSD Pascal are trademarks of the Regents of the University of California. 


Circle 416 on inquiry card. 


HARRY BLAKESLEE, President, Denver Software 


ur business is bigger and 
better than ever. 
A lot of the credit for that 


goes to the UCSD p-System software 
from SofTech Microsystems. It’s 
given us ten times the market we 
used to have. 

We can write a single, 
sophisticated applications program 
with the UCSD p-System—like our 
financial management package—and 
it just keeps on running. On Apple, 
Commodore, Ohio Scientific, Texas 
Instruments, Zenith, and more. 
That’s the real beauty of the UCSD 
p-System. Any program you write for 
one microcomputer runs on others, 
both today and tomorrow. You protect 
your software investment, without 
restricting your hardware options. 

And with the UCSD 
p-System,you can use the language 
of your choice — UCSD Pascal," 
FORTRAN-77, BASIC, or assembly 
language. All are backed by SofTech 
Microsystems, a leading system 
software company who's been around 
for over a decade, who knows how 
to develop professional quality 
software, and who's committed to 
delivering it. 

Get a head start on tomor- 
row. With the microcomputer 
software that goes from "A" to "Z^ 
Distribution licensing and single 
copies available. Write or call for 
details, so you can start going 
places, too. 


XO Tree] 


MICROSYSTEMS 


а SUSBSIOIRAY OF SOFTECH 


For the software that’s going places. 


9494 Black Mountain Road, San Diego, 
CA 92126. (714) 578-6105 
TWX: 910-335-1594 
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Listing 6 continued: 


FOSITION?S =1; 
REFERAT 
КЕАХАПСКЕҮЕОАКП»СНАККАҮГРО5ІТІОМ1); 
UNTIL (CHARRAYCFOSITION] IN ІІСІТӘЯІРІ  5»МІМП5»,»Е5С»,”/07,7а71;;% 
IF (CHARRAYCFOSITION] = ESC) ОК (CHARRAYLFOSITION] IN Г?07,7с71) 
THEN IF (RHARRAYCFPOASITION] IN E'Q'»^*'a^1) 
THEN BEGIN 
QUIT $= TRUES 
EXITCREADDOL > $ 
ENT 
ELSE BEGIN 
SAME $= TRUE? 
EXIT(OREALDIIOL) $ 
ENT 
ELSE KEGIN 
WRITECCHARRAYCFOSITIONI) 3 
FOSTTION: =FOSITION#H13 
ЕМІ» tif} 
WHILE POSITION == LEN 10 
REGIN 
REFEAT 
KEADCKE BOARD» CHARRAYCFOSITIONI) $* 
UNTIL (CHARRAYCFPOSITIONI] IN (DIGITS + €’.’sCHR(BS)I1))5 
IF ¢(CHARRAYCFOSITION] IN [DIGITS ) THEN 
КЕСІМ 
WRITE (CHAR RAYCFOSITIONI) 5 
FOSITIONS=FOSITION+41 3 
ENII 


GEGIN 
ТЕ CHARRKAYCFOSITIONIJ=CHR( BS) THEN 
BEGIN 
URITECCHRCES2) 5 
FOSITION: =FOSITION-13 
ENTS CIF} 
IF (CHARRAYCFOSITIONI = *%.’) THEN 
EEGIN 
URITEC'.*)3 
LEN?=POSITION#1 5 
ЕМІ; 
ЕМІ» {else> 
ENIS {WHILE 
DNOLREAL: =0% 
IF СНАККАҮГ11-”-” THEN NEG =TRUE ELSE NEG?=FALSEs$ 
FOR FPOSITION:=1 TO LEN DO 
КЕСІМ 
IF (CHARRAYCFOSITION] ІМ DIGITS) THEN 
ПОГКЕАП: =10¢40 NL READ+ORDO CCHARRAYCF OSITIONI) -ORIDII(’O’ ) ; 
ENLI {for} И 
IF NEG THEN ПОГКЕАП = - DBDOLREAIS 


ЕМІП» Xreaddol? 


BEGINXfit main? 
START? 
WRITELNs» 

МЕМ? 
WAIT $ 
REPEAT 


,L EARS T 
CLEARS Listing 6 continued on page 176 
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madek 


From picture perfect. 
To letter perfect. 


Атдек Amdek 
Color-I Video-300 
FCC/UL approved 
At Amdek, we make monitors for people who compatible with most computer and word processing 
demand state-of-the-art color. And for people who systems. So compare our performance with other 
know that crisp, clear text display is an art in itself. monitors. Then compare prices. For quality and value, 
Our versatile Color-I 13” video monitor features you'll choose Amdek. 
standard NTSC composite input, front-mounted con- NEW THIS FALL: our advanced high resolution 
trols and a built-in speaker with audio circuit. Our Color-II monitor with interface board for Apple II com- 


popular Video-300 12" Green Phosphor monitor has aa patibility. Color-II features RGB, TTL inputand 560(H) 
easy-to-read, non-glare screen, 18 MHZ band width x 260(V) resolution for crisp 80 x 24 character display 
and 80 x 24 character display. and exceptionally sharp color graphics. Ask your 

Both offer easy portahility, with lightweight dealer about an Amdek Color-II, Color-I, or Video-300 
cabinetry and molded-in handles. And both are fully | monitor today. 


2420 E. Oakton Street, Suite "E," Arlington Heights, Illinois 60005 (312) 364-1180 ТІХ:25-4786 


Listing 6 continued: 


WRITEC “FIT COMMAND --> Forint Е) дії С) а1си1а\іе Read Write Quit 79% 


REPEAT 
REAICCH) 


UNTIL (CH IN ["E'»'e'»'C'»s'c'»'R'»*'r'»s'M'»s'w's'F^»*r'*s'Q'»'a^)5 


CASE CH OF 


“Ерге” % EDIT: 

“К рг“ $ REGIN 
RUC'R^)3 
FSTAT {= 
IF FSTAT 

ENI! ? 

"Шры" + RWC’)? 

Ese? i PRINTER: 

"С рс" $ CALCULATE? 


ENII; {case} 
UNTIL (CH IN C’°Q’s’%eR’Id)3 
ЕМО. fit main? 


TLINESL7J.FS; 
IN C273] THEN SINGLE := FALSE; 


-m 


| 


Lo 


Chart your financial future 


with MicroFinesse 


In this fast-paced business world, the best way to stay 
competitive is to chart your financial alternatives 
clearly and make decisions fast. 

MicroFinesse is a complete planning package 
providing professional forecasting PLUS full high- 
resolution color graphics support, including pie charts, 
histograms and graphs, for the financial projections 
you create. 

With this evolutionary resource planning tool you 
can consolidate or expand your financial models, 


generate up to 15 user-defined reports per model, 
with visuals, all without bothersome reprogramming. 

Previously available only for mainframe applica- 
tions, MicroFinesse can now be pur- 
chased for the 48K Apple II* with the 
Apple Language Card. 

5о when your variables are many 
and your time is limited, take a good 
look at the financial artistry of 
MicroFinesse. 


MicroFinesse 


630 Bancroft Way, Berkeley, CA 94710, (415) 548-2805, Distributed by: 


e OSBORNE/McGraw-Hill у Бү, 


a 
Apple ll is a registered trademark of Apple Computer, Inc. MicroFinesse is a trademark of P-E Consulting Group Limited. "Hi 
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Circle 266 on inquiry card. 


Circle 154 on inquiry сага. "> 


Color output for $1995. . . and less. 

The Prism color printers from 
Integral Data Systems give you great. 
color hard copy for 
less than yow'd pay for 
most other quality 
colorless matrix 
printers. 

The fully optioned 
. 132 column Prism 
Printer turns complex 
data into colorful, 
communicative infor- 
mation that you can L mdi 
really use. Practical information that 


E 


can help you develop ideas, make deci- 


sions and effectively communicate 
with others. Detailed inventory data, 
lengthy sales analyses and financial 
models can now be displayed more 
clearly and precisely than ever before 
with colorful text, charts and graphs. 


And color is just part of the Prism 
Printer story. 
Text quality print at up to 150 cps, 


with proportional spacing and auto- 
matic text justification make the Prism 
Printer ideal for all your correspon- 
e dence requirements. 
A new cut sheet feeder 
automatically positions 
—" an 812" x 11” sheet 
5 for quick, hassle-free 
loading, while a soft- 
| ware selectable 
B Sprint Mode lets 
you fly through data 
at over 200 cps. And if 
- your requirement is for 
only an 80 column printer, or if you 
simply don't need some of the perfor- 
mance features mentioned, other con- 
figurations of the Prism Printer are 
available for even less. 

How much less? Contact your local 
dealer to find out. Call toll free (800) 
258-1386 (New Hampshire, Alaska 
and Hawaii, call.(603) 673-9100) for 
your dealer's name. He'll color your 
output affordable. . . at just $1995. 
And less. 


Affordable color. Now. 


Meet the 2 


| Prism Printer™ from 


Integral Data Systems 


2 | 
Integral Data Systems, Inc. 
A Whole New Spectrum of Imaging Ideas 
Milford, NH 03055 Telex: 953032 


Listing 7: The FIT segment procedure START. This procedure sets up the variables used in other parts of FIT. 


SEGMENT FROCEDURE START? {sete ur 


FROCEIURE INITIALIZE + 
{inserts nul values in TLINES?} 
VAR 
I + 1..MAXLINE;: 
EMFTY ) ТІЛІМЕ; 
REEGIN 
WITH ЕМЕТҮ FIO 
REGIN 


FOR I ‘= 8 TO MAXLINE ПО 
REGIN 
TLINESCII = EMFTYs 
TLINESEII.TAG t+ 1 
ЕМІ? 
WITH TLINESC7] 10 
REGIN 
D1 t= 1) Иіс 
: TAXYEAR $= * / 
FS і-0% EXEM ¢ 
ЕМІ; 
WITH TLINESC46] ІС NAME ‘= / 7% 
ЕМО {initialize? 


15 П31=80; 
$ 


FROCEDURE REAIFACTORSs:* 


{reads the tax factor file into the arrau TAXRAY} 


VAR ТЕПЕ ¢; ЕТЕ DF FACTORARRAY: 
ТТАНІЕ % TAX..TARLE + 
BEGIN 
RESET (ТЕГЕ, ’FACTORS.FTAX’ )3 
FOR TTABLE $= X 702 10 
BEGIN 
TAXRAYCTTABLEJ $= TFILES 
WRITE (4, ) 8 
GET(TFILE) 
ЕМГ; 
CLOSEC(TFILE)s$ 
ENUstC{readfactors} 


FROCEDURE REAINAMES; 
{reads the line names into the array TIYLES? 


ТҮРЕ TzARRAYL1..MAXLINEJ DF STRINGE 303; 
VAR TNAMES FILE OF T; 
BEGIN 


RESETCTNAMES» 'LINENAMS.FTAX')5 
TITLES іс TNAMES^; 
ЕМИ» 


FROCEIURE GETIIATE? 
{gets the date from the disk in drive 4} 
VAR 
DUMMY ¢: PACKED ARRAY Г1..22 1 OF CHARS 
HIGH» LOW 5 INTEGER; 
КЕСІМ 
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the veriesoles} 


Listing 7 continued on page 180 


COMPUTER WARE 


ATARI 


Special 32K 800 System 


800 w/32K. recorder. star 


raiders. jovstickse 


400 

810 Disk Dri 
825 Printer. 
850 Interface 
410 Recordei 


DISK DRIVES 


Lobo 
Apple 1st Drive 
Apple 2nd Drive 


MODEMS 


Novation 
CAT 
D-CAT 
Apple Ca 
Auto Cat .. 


PRINTERS 


C. Itoh 
25CPS - Serial. 
25CPS - Paralle 
40CPS - Serial 


45CPS - Parallel. ... 
Prowriter ........... 


Datasouth 
DS 180 
Diablo 
630 RO 
w/Tractors 
630 RO 
wo/ Tractors 
Epson 


MX-100 
Infoscribe 


NEC 
PC-8023A 


7700 Series 


3500 Series 
Okidata 
Microline 80 
Microline 82-A 
Microline 83-A 
Microline 84 
Paper Tiger 
560G 
Texas Instruments 
810 Basic 
810 Loaded 


Call 


. . Gall 


S440 


5575 
5155 
.. $60 


ATE 


CALL TOLL FREE 1- 800- 528-1 054 


dafa systems 


TECHNOLOGY, INC. 


EPSON AMERICA. INC. 


OKIDATA 


VIDEO TERMINALS 
Adds 
Viewpoint $535 
Altos 
AROS ll... вене. Call 
Soroc 
ІО 120 % 660 
IQ 130 . . Call 
IQ 135 Call 
IQ 140 Call 
Televidec 
910C 5575 
912 C. S690 
920 C. 5735 
925 С. Lawyers ... $740 
950C $925 
zenith 
2-19 5680 
DISKETTS 
Scotch 
54 0. 10. 16 Sector 
(Qty 100) S250 
8 0, 32 Sec 
(Qty 100) 5260 


COMPUTE! 


Prices & availabilty subject to change without notice 


М TEXAS INSTRUMENTS 
EPSON 


COMPUTER SYSTEMS 
COMPUTERS 
Altos 
ACS 8000-15 . S 3995 
ACS 8000-2 м/СРМ% $2695 
Alspa 
АЭС ане Саі! 
А5С!-2......... ........ Са!! 
МЕС еа. Call 
Northstar 
Advantage ............... Call 
Horizon Il 64K DD 52750 
Horizon ІІ 64К QD 53050 
Televideo Systems ......... Call 
System 1............. 2255 
System ll ............ 5045 
Zenith 
Z-89 48K w/CPM® $2160 
2-90 64K w/CPM®.... $2385 


Both above w/supercalc 


MONITORS 


Zenith 
12" Green Screen. ..... $115 


Personal checks will delay shipping lwo weeks 


2222 E. Indian School Rd. e Phoenix, Arizona 85016 


Order Line: 1-800-528-1054 


WAREHOUSE Other Information: 602-954-6109 | — 


Store Hours: Tues.-Fri.10-5 MST Saturday 10-3 MST 


Prices reflect 3^. cash discount. Product shipped іп factory cartons with 
manufacturers warranty Add 2%. a minimum of $5. for shipping and handling 


Listing 7 continued: 


UNIT КЕАП( 4, DUMMY» 24, 2); 
HIGH $= ORD ( DUMMY E 22 19; 
LOU {= ORD ( DUMMY C 21 19% 
TA’ $= ( HIGH MOD 2 ) x іё + LOW DIV 16; 
MONTH з= LOW MOD 16) 
YEAR $= HIGH DIV 2; 
ЕМГ» 


BEGINXstart? 
СбЕТПАТЕ;) 
{the following set contains linernumbers of lines reauiring calculati cred 
CALCSET $= Г9,10;22,20,21»,32,33,34,25,37,46»,47,954,62»63,64»,63,66»69.,70,75, 


74,75»76»82,86,88,90,932,94»95,98,99,100%101%102»9103,104»105,106, 
107,109,111,114,1197; 


SINGLE іс TRUE: {needs a value te start}? 
SCREEN $= TRUE; {most Limes it is} 
INITIALIZES {zero TLINES? 
КЕАПҒАСТОК5:? {fill tax factor array} 
REAINAMES; {fill line number zrrsv2 


ЕМІП {stari} 


Listing 8: The FIT segment procedure EDIT. EDIT enables the user to enter and correct data for form 1040, Schedule А, and Schedule 
B. EDIT lets the user work on all lines sequentially (procedure ED-SEQUENT) or on an individual line requested by number (pro- 
cedure ED-INDIVIDUAL). Both these procedures call the procedure EDIT-TLINE to do the real editing of any line. 


SEGMENT FROCEIURE EDIT? 
VAR LN + TLINE.NUM; {index іс ARRAY TLINES 
INT % INTEGER? 
EDIT.CHAR»CH $ CHAR; 


PROCEDURE REDIT.SFEC 
(enter taxrawers riamerthe tax searesfiling status and number of dependents} 
UAR 
НИ ? INTEGER? 
INT;EXEMFS ¢ INTEGER? 
„М $ TLINE.NUM: 
FROCEDURE FILINGSTAT? 
BEGIN 
WITH TLINESE7] 10 
BEGIN 
GOTOXY(0r4)sEE0S $ 
WRITELN( ’ 1) Sinmsle’) WRITELN? 
WRITELN( ’ 2) Married filins Jointly’ )FWRITELNS: 
WRITELN( / 3) Married filins Serarsately’) "МКІТЕТГ М» 
WRITELNC ’ 4) Head of hotusethold’) sWRITELNS 
WRITELN( / 3) Widuowler) /)sWRITELNS 
REFEAT 
INT $= READINT(1) 
UNTIL INT IN Г1.,51; 
FS $= INT; 
IF FS IN C223] THEN SINGLE $= FALSE? 
ЕМП {with} 


14 Mies 
ENI';Xfilinsstat? Listing 8 continued on page 182 
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WE НАМЕ А HARD-ONE) 
FOR YOU! 


WHO MAKES А 
WINCHESTER HARD DISK for 
IBM-PERSONAL COMPUTER, 
TRS-80" MODEL ІШ etc.? 


THE VR DATA HARD DISK III 
WINCHESTER SUBSYSTEM 
6.5 MEG to 19 MEG per UNIT 
FROM $2895* 


‘Subsystem includes 6.5 MEG Winchester Driv е нег 
Su ply, Con nir oller “170 Co ntroller Adaptor r. En olga 
Cables 
Other Quality Products Quality Products 
Available in the QUEUE 
IBM - Personal Computer IBM - Personal Computer 
2nd Floppy Disk Drive $265.00 Memory Expansion - 192K 
Superbrain & QD D-CON • Integral Direct Connect Mode 
Parallel Output Port 99.00 VR-RS232C 
TRS-80 - Model 111 TRS-80 Mod III 
Disk III Floppy Subsystem 599.00 D-CON e Integral D.C. Modem 
2nd Drive 265.00 Computer w/Integral Hard Disk III 
VR-RS232C 75.00 and Disk 111 
DEALERS & OEM'S INVITED SERVICE * 215-461-5300 


800-345-8102 е 215-461-5300 - PA е TELEX 845-124 


PRICES 4. ТО CHANGE bt NOTICE 
TRS- TRADEMARK OF TANDY CORP 
DISK 11, HARD DISK и, D-CON - TRADEMARKS OF VA DATA CORAP. 


| DAA VR Data Corporation | | 
қ ~ 777 Henderson Boulevard * Folcroft, РА 19032 


Listing 8 continued: 


182 


BEGIN 
LN $= 75 
СЕАК? GOTOXY(0s2)5 
WITH TLINESC7] ПО 
BEGI N 


CENTER(TITLESCSJ’SCREEN)JSWRITELNS 


NAMER( ‘NAME’, TLINEST 


241. МАМЕ» 20) 5 


МАМЕКС ТАХ YEAR’ sTAXYEAR?4 73 


FILINGSTAT: 

ЕХЕМ іс О; 

CLEAR’ GOTOXY (0,2); 
WRITEC “ENTER CORRECT 
GOTOXY (0% 4) ; 


LETTER’ ); 


СЕМТЕК(ТІТІЕ5Г71»5СКЕЕК) МКІТЕІ М; 


WRITELN( ’ Yours.) 
WRITELN( ’ O)ver si 
WRITELN( ’ E)lind"') 
WRITELN ¢ ” Т) over 
REF EAT 
КЕАПССН) 
UNTIL CH IN СҮ, уч” 
CASE CH OF 
үө щие : H ¢= d 
7 0” 5 7 o’ H H H ne 2 
“Н ^^»? Б^ t HH 2-02 
Tp et ¢$ H ? 3 


ЕМІ» {case} 
IF NOT SINGLE 
THEN BEGIN 


83 


F')*URITELN?* 


xtuwfive')sWRITELNS: 


»ШКІТЕП М; 
end blind’ 3 


CENTERCTITLESLLN1»: SCREEND sWRITELNY 


GOTOXY (O0, 6) 
WRITELN(C ’ 
WRITELN( ’ 
WRITELN(’ 
WRITELN( ’ 
КЕРЕАТ 
REAII( CH) 
UNTIL CH IN 
CASE CH OF 


+ 
% 
* 
è 
# 
è 
+ 
+ 
<, 


ЕМГ се 
ENDCIF)- 
ELSE W 0; 
CLEAR$GOTOXY(O0O»s42)5 


+ = 
= 


WRITEC’ENTER NUMBER OF ATHER 


EXEMPS {t= READINT(2) 
' EXEM $= Н + М 
END {with} 


ЕМІ Ceditseec} 


FROCEDURE EDIT.TLINE(LN $ 
{main data input routine} 
VAR 


HSLIM s USUM»IInL 


NEXTFTRrFTRrYLASTFTR $ 


TL $ 
СН: 


FROCEDURE VIEW: 
£disrlas contents: 


ROOLEAN: 
CHAR? 
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#ЕЕОЅ 

S)rouse^) ЭШМКІТЕІК; 

О) мег sixtufive’) ЭШМКІТЕІ М; 
B)lind^)sWRITELNS; 

T? over 65 and blind')s 


L'/S5',*sS*,'().'O5O',*B's*ti* 73 


+o e+ pe т 

u Il 
Qo гә Hk) حا‎ 
ч» “Sr «gp “SP 


n i 


W 
W 
W 
W 
2 


е 


IIEFENIIENTS 


t EXEMFS; 


TLINE_NUM) 5 


б INTEGERC9 135 
FOINTER; 


of TLINESLLN3237 
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The revolutionary Discovery multiprocessor is the only system that 
allows the total integration of powerful 16 bit 8086 processors with 

the more standard Z-80 user processors. The DISCOVERY system may 
be configured in any 8 bit/16 bit combination, or as a totally exclusive 
16 bit system only to provide the ultimate in performance and flexibility 
in advanced micro systems. 

Ultimate performance. The dpc-186 is the most sophisticated single 
board microcomputer available today offering more power and faster 
processing time through the 8086 CPU for bigger, more complex 
programs. Memory starts at 128 K (compared to the Z-80's 64 K), and 
is expandable to 1 megabyte, And the dpc-186 is fully compatible with 
the standard DISCOVERY multiprocessor system permitting efficient 
upgrading as future needs develop, without sacrificing any of your 
extensive hardware and software investment. 


World’s best multiprocessor system. The DISCOVERY system pro- 
vides separate processors and memory for each of its 16 users. It offers 
full CP/M" and CP/M-86"compatibility, interprocessor communication, 
and shared and private files. Each user can take advantage of shared 
peripherals and cross submitting of tasks between processors. The system 
is controlled by a unique, two board dpc-280 service processor and 
dpc/os distributed processing operating system. 

By the board or by the system. The DISCOVERY multiprocessor is 
ready for immediate delivery as a complete system, as processor boards, 
and everything in between. It offers exclusive technology in multipro- 
cessing, yet is fully compatible with existing standards including CP/M 
and S-100. It is quite simply unmatched in performance, capabilities 

and offers a far greater degree of flexibility. 

DISCOVERY — offering a whole new world of possibilities. 


For the first time, 8 and 16 bit processor intermixing. 


Action Computer Enterprises, Inc. 


The Multiprocessing Company 
55 West Del Mar Boulevard, Pasadena. CA 91105 USA 
(213) 793-2440, TWX 910-588-1201 


Circle 8 on inquiry card. 


Dealer and OEM inquiries invited. 


*CP/M is а registered TM of Digital Research, Inc. 


time most of our prices have been 


reduced 5% 


(until March 15, 1981) 


MiniMicroMart has a reputation 
for LOW PRICES...... Fora limited 


Write for a free catalog. 


Prices in this ad are subject to an 
additional discount of 5% 


DISKETTES 


51% Discs for TRS-80 and APPLE 
Prime First Quality MEMOREX 


Discs ..Now Only $21.99 per box 


Plus $5.00 for shipping handling and insur. 


Any Quantity 
MiniMicroMart carries a complete line 
of disks at comperable savings... 
Please call or write for detailes. 


INTEGRATED 

COMPUTER SYSTEMS 
БОАБ ccc шы. Ж CALL 
BORIBSTAROSS eA I rrr CALL 
MIGUICE ЖЕ 2 ЖЖЖ 2... жә. л: CALL 
ZENIT RAOR. ТЕ a aT CALL 
CALIF. COMPUTER SYSTEMS ....CALL 
MORROW DESIGNS ............ CALL 
Ber CMBR О ИИ... CALL 
МЫ БЕНЕН ИТУ ,.......... CALL 
OMIM ОУС EN anat CALL 
ITHACA INTERSYSTEMS ........ CALL 
HP 

ELSE UC ECT SIT. $2195.00 
ШИ, АЕ НИЕ $2995.00 
НР 5'А Dual Disk Drive ......... $1995.00 


Call for prices on new 5's Winchester Drives 
for HP-85 and HP-125 Computers 


PRINTERS 


ANADEX DP 9500 
ANADEX DP 9501 
CENTRONICS 739 

C-ITOH 25 CPS PARALLEL 
С-ІТОН 25 CPS SERIAL 
C-ITOH 45 CPS PARALLEL 
C-ITOH 40 CPS SERIAL 
C-ITOH TRACTOR OPTION 
EPSON МХ-80 

EPSON МХ-80 F/T 

EPSON МХ-100 GRAPHIC 
EPSON GRAPHICS ROM 
IDS-445G PAPER TIGER 
IDS-460G PAPER TIGER 
IDS-560G PAPER TIGER 
NEC SPINWRITER 3510 Ser.RO 
NEC SPINWRITER 3530 Par.RO 
OKIDATA MICROLINE 80 
OKIDATA MICROLINE 82A 
OKIDATA MICROLINE 83A 
OKIDATA MICROLINE 84 
QUME 9/45 

MALIBU 200 DUAL MODE 


CORVUS 


1295.00 
1295.00 
689.00 
1440.00 
1490.00 
1765.00 
1865.00 
190.00 
499.00 
599.00 
799.00 
90.00 
779.00 
945.00 
1195.00 
2195.00 
2195.00 
389.00 
549.00 
849.00 
1199.00 
2145.00 
2685.00 


FOR S-100, APPLE OR TRS-80 


MOD Ill 


Controller, Case/P.S, Operating System, 


А & T. 


5 Megabytes 

10 Megabytes 

20 Megabytes 
MIRROR BACK-UP 


3239.00 
4639.00 
5539.00 

725.00 


APPLE SOFTWARE 


MAGIC WAND 

WORDSTAR 
MAILMERGE(Req.WORDST AR) 
SPELLSTAR(Req WORDSTAR) 
DATASTAR 

PFS: PERSONAL FILING SYSTEM 
PFS: REPORT GENERATOR 
MICROSOFT FORTRAN 
MICROSOFT COBOL 

DB MASTER 3.0 

VISICALC 3.3 

VISIPLOT 

VISIDEX 

CCA DATA BASE MANAGER 


APPLE HARDWARE 


ABT APPLE KEYPAD 
MICROSOFT Z-80 SOFTCARD 
MICROSOFT RAMCARD . 


VIDEX 80 x 24 VIDEO CARD 
VIDEX KEYBOARD ENHANCER 


275.00 
259.00 

90.00 
169.00 
199.00 

79.00 

79.00 
165.00 
550.00 
179.00 
169.00 
149.00 
169.00 

99.00 


119.00 
299.00 
170.00 
299.00 

99.00 


M&R SUPERTERM 80 x 24 Video Bd 315.00 


NEC 12” GREEN MONITOR 
SANYO 12” MONITOR(B&W) 
SANYO 12" MONITOR(Green) 
SANYO 13" COLOR MONITOR 
BMTR MONITOR .............. 
SSM AIO BOARD (INTERFACE)A&T 
SSM AIO BOARD (INTERFACEYKIT 
ZENITH 13" HI-RES Green MON .. 
SSM AIO BOARD 
(INTERFACE) A&T 
SSM AIO BOARD 
(INTEREAGEJKAT "c 


жө ез 9g 3 à 9 FW а ^ 3 е 


199.00 
249.00 
269.00 
469.00 
169.00 
165.00 
135.09 
139.00 


MOUNTAIN HARDWARE 


CPS MULTIFUNCTION BOARD 209.00 
SUPERTALKER SD200 259.00 
ROMPLUS W/KEYBOARD FILTER 179.00 


ROMPLUS W/O KEYBOARD FILTER 130.00 


KEYBOARD FILTER ROM 49.00 
COPYROM 49.00 
MUSIC SYSTEM 459.00 
ROMWRITER 149.00 
APPLE CLOCK 252.00 
AID + DIA 299.00 
EXPANSION CHASSIS 625.00 


CALIF. COMPUTER SYSTEMS 
5-100 BOARDS 


2200A MAINFRAME 359.00 
2032A 32K STATIC RAM 599.00 
2065C 64K DYNAMIC RAM 499.00 


2422 FLOPPY DISK CONT.& CP/M* 339.00 


2710 FOUR SERIAL I/O 249.00 
2718 2 SERIAL/2 PARALLEL I/O 269.00 
2720 FOUR PARALLEL I/O 199.00 
2810 2-80 CPU 249.00 


APPLE BOARDS 


7710A Asynchronous Ser. Interface 139.00 
7712A Synchronous Ser. Interface 149.00 
7424A CALENDER CLOCK 99.00 
7728A CENTRONICS Printer Interfac 99.00 


VISTA COMPUTER СО. 


APPLE 40 Tk.Drive A40(163K Bytes) 389.00 
APPLE 80 Tk. Drive A80 (326K Bytes) 549.00 


APPLE 160Tk.Dr.A160(652K Bytes) 799.00 
APPLE 80 COLUMN CARD 329.00 
APPLE 8 Inch Disk Drive Controller 549.00 
CROMEMCO BOARDS 

SCC Single Card Computer, 

ch EcL ЖЕК. АНТЕ $382 
ZPU 2-80 CPU 2/4MHz, 

de ius пос ИНОЕ $335 
48K TP 2 Port 48K Memory, 

Sa Cs ae ee ee $1269 
16KZ Dynamic RAM Memory, 

|o cem ee $419 
64KZ Dynamic RAM Memory, 

EA ЗОНЕ $995 
16FDC Disk Controller, DD, 

БЕТ ЖЫ. RSG $499 


CROMEMCO BOARDS 


8K Bytesaver 11 Prom Programmer, 


815405 Ла, Т” 5249 

32K Bytesaver Prom Card for 2716s, 

КАША ИК. ARE aac. е. 4 5295 

TU-ART УО Interface, 

ет. т + ЖН ДЕ oc cod PK $249 

D + 7A Digital/Analog Interface, 

ac. ccby, ОООО С Е S. $210 

8PIO 8 Port Parallel Interface, 

ат. Ұр NE eon E e E oe $209 

4PIO 4 Port Parallel Interface, 

Қа ИК ТЕНТЕК on T $335 

QDRT 4 Channel Syn/ Asyn Interface, 

Ecte pL а еи ие а $499 

IOP Intelligent I/O Processor, 

She ee ee 35 # $589 

PRI Printer Interface Card, 

Шан MSi 2. oem. urs Ж О $209 

16KPR 16K Prom Memory Сага, 

СНЕ We lls Gc P $209 

CGI TV Dazzler, List $395 .......... $335 

SDI Hi-Res Color Graphics, 

EBLEG auno. 2. Е eee $675 

EXC-2 Extender Board, 

ыла Ж ais МЄ ee Ok $38 

WWB-2 Wire Wrap Board, 

Гоа: ЭА НМ ee ш! 538 
CPIM SOFTWARE 
MICROSOFT BASIC-80 299.00 
MICROSOFT BASIC COMPILER 319.00 
MICROSOFT FORTRAN-80 369.00 
PEACHTREE SYSTEMS CALL 
MAGIC WAND(Requires CP/M* ) 275.00 
WORDSTAR(Requires CP/M® ) 325.00 


MAILMERGE(Requires WORDSTAR) 110.00 
SPELLSTAR(Requires WORDSTAR) 199.00 


CALCSTAR 239.00 
DATASTAR 249.00 
SPELLGUARD 239.00 


CP/M is a registered trademark of Digital Research 


MODEMS 


NOVATION CAT ACOUSTIC MODEM 145.00 


МОУАТІОМ D-CAT Direct Connect 155.00 
NOVATION AUTO-CAT AUTO ANS, 219.00 
NOVATION APPLE-CAT 349.00 
UDS 103 LP DIRECT CONNECT 175.00 
UDS 103 JLP AUTO ANSWER 209.00 


D C.HAYES MICROMODEM Il(Apple) 299.00 


D.C.HAYES 100 MODEM(S-100) 325.00 
D.C.HAYES Smart Modem(RS 232) 249.00 
LEXICON LX-11 MODEM 109.00 


Circle 232 on inquiry card. 


TRS-80 MOD І HARDWARE 


PERCOM DATA SEPARATOR 27.00 
PERCOM DOUBLER II 159.00 
DOUBLE ZAP 11/80 45.95 
TANDON 80 TRACK DISK DRIVE 429.00 
TANDON 40 TRACK DISK DRIVE 299.00 
TRS-80 SOFTWARE 
NEWDOS/80 2.0 MOD | 139.00 
LAZY WRITER MOD! 125.00 
PROSOFT NEWSCRIPT MOD 1111 99.00 
SPECIAL DELIVERY MOD 1.111 119.00 


X-TRA SPECIAL DELIVERY MOD |!!! 199 00 
TRACKCESS MOD ! 24 95 
OMNITERM SMART TERM MOD 1,1! 89 95 
MICROSOFT BASIC COMP For Modi165 00 


MORROW DESIGNS 
FLOPPY DISK SYSTEMS 


Controller, P.S , Microsoft Basic, 
CPIM® , A&T 


DISCUS 2D(Single Drive—500K) . 898.00 
DISCUS 2D(Dual Drive—1 MEG) . 1549.00 
DISCUS 2-2 

(Single Drive—1MEG) ...... 1239.00 
DISCUS 2 + (Dual Drive—2 MEG) . 2139.00 


HARD DISK SYSTEMS 


Controller, P.S., Microsoft Basic 
CP/M? АЯТ 


DISCUS М5 (5 Megabytes) ...... 2095.00 
DISCUS M10 (10 Megabytes) .... 3095.00 
DISCUS M20 (20 Megabytes) ....3795.00 
DISCUS М26 (26 Megabytes) .... 4069.00 


MiniMicroMart is 
offering 596 savings on 
hundreds of items not 
listed in this ad. 

please call for more 
information. 


F.O.B. shipping point. All prices subject to change and all 
offers subject to withdrawal without notice. Advertised prices 
are for prepaid orders, Credit card and C.O.D. 2% higher. 
C.O.D. may require deposit. 


NMinitiicroMart,inc 


©) олз W.Genesee St. Syracuse, N.Y. 13204 (315)422-4467 Er 


Listing 8 continued: 


уак 
SCREEN $ BOOLEAN? 
ОВ.) % INTSTR; 
BEGIN 
SCREEN $= TRUE: 
50Т0ХҮ(0»392% 
EEOS; 
IF NOT SINGLE 
THEN BEGIN 
СОТОХҮ (0,8) 3 
FIOL(TLINESCLNJ,HUS,ORJ? 7 
WRITE ‹ * HUSBAND’ + 20,0621: 20) » 
50Т0ХҮХ(0,10;; 
FOOLCTLINESCLANI.WIF »sOBJ) 3 
URITEC'UIFE^:22»0B.:202)5 
ЕМІ»; 
GOTOXY(O0»12) 
FIIOLCTLINESECLN3. ТОТ, 0ЕЈ) ? 
URITEC'TOTAL * 5 20, 06.1; 20); 
ЕМІ) 


PROCEIURE SUMS s 
{add all ITEMs and Place values iui TLINESCLNI} 


BEGIN 
WITH TLINESCLNI ТО 
BEGIN 
HUS := 0; 
WIF із 0; 
TOT іс 0; 


IF IFTRz-NIL 
ТНЕМ КЕСІМ 
МЕХТРТК $= ІРТК?ф 
КЕРЕАТ 
IF NEXTFTR^.UHOSE = H-OWN THEN HUS 
ELSE WIF 


ee Фе 


= HUS + МЕХТЕТК”,. АМТ 
= WIF + МЕХТЕТК”, АМТ; 
NEXTFTR = NEXTFTR^.NFTR 
UNTIL NEXTFTR = NIL? 
TOT іс HUS + WIF 
ЕМІ» {if} 
ЕМІ {with} 

ЕМІП» {sums}? 


FROCEDURE WHO (FTR ) FOINTER) 7 
{assign item to husband or wife} 
REGAIN 
WITH ЕТК” 10 
BEGIN 
СОТОХҮ (0,12); 
WRITEC’ASSIGN TO HUSBAND Ч) ІҒЕ 79); 
КЕРЕАТ 
КЕАЛ(СН»; 
UNTIL (CH IN L['H'»'n'»'U*»*w'2»)5$ 
IF CH IN L'H'»'h'J THEN WHOSE $= H_OWN 
ELSE WHOSE %- W..OUN: 
ЕМІП £uith?) 
ЕМІП» Xuho»* 


FUNCTION VIEWITEMCFTR 5 FOINTER ) ¢; FOINTERS 
{displ3y and edit an ITEM then return vointer Lo next item? 
VAR ST $ STRING; 
CH : CHAR? 
ОВ.) + INTSTR; 
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REGIN{viewitem> 
CLEARS 
WRITE * СОММАМІ «ЕС 
WRITE(’ Change N)ame 
IF NOT SINGLE THEN WRITE ’ 
WITH ҒТК” IO 
REGIN 
UIEUITEM 
СОТОХҮ (0,4) 5 
URITEC'LINE NUMBER 
IF LN <= МАХТІТМЕ 
THEN WRITECLN 3 
ELSE IF LN 


>. 
.” 


"m жыз 


^. 

^ 

== em h 
" 


A)mount^)s 
U)hose ” 


Ф سے‎ 
e 


NFTRS 


7 


') 


‚ 29) 


MAXALINE THEN WR 
ELSE ІР 


PL 

at = 

= 
a 


THEN URITE(LN-MINRLINEA4i 


WRITELN( ’ “+ TITLESCLNI$ 40) 5 
СОТОХҮ (0,2); 
ШКІТЕСМАМЕ) s EEOS?» 
50Т0ХҮ(0,8;); 
CASE WHOSE OF 
H.OUN $ URITEC'^HUSRANTI^)5; 
W_OWN WRITEC’WIFE’ ) 7 


TOWN % WRITES’ TOTAL’) + 
ENUstceases 
GOTQXY (0,10); 
FOIOLCAMTsOBRJ) 3 
WRITE ( ’ANOUNT 
КЕРЕАТ 
REFEAT 
БОТОХҮ 477,0) $ REAIICCH2 * 
IF CH CHR (4) 
THEN BEGIN 
tF 


^» ((BJ$12)5 


iif РО 
THEN TLINESC 


TL 


ELSE LASTFTR^.NFTR 


ЕХІТ(МТІЕШІТЕМ); 
ЕМІ; 


UNTIL € CH IN L["N'»'n'»'M'»*u* 


to continue 


titer 


^n»elelie 


а 


, 


) 


+ 
% 


ITECLN-~MINALINEFH1 
IN MAXBLINE 


2) 


” 
х = 


4 


4-2 


2)» 


(delete routinet 


wos from TLINESELNI} 
МЕТЕ 
МЕТЕ? 


LNJ.IFTR «= 


=ч 
жата 


Аа" sCHRCESCÓJOS 


EF CH IN E^M's'n's'W'r^u^s*'&^v*a*J 
THEN BEGIN {chensge а value in ITEM 
WITH ҒТК” DO 
REGIN 
CASE CH OF 

“Ме...” { МАМЕКС”МАМЕ” sFTR NAME? 10); 

“Als % a* t BEGIN 
S50TG0XYCOos102); 
READTOL (9 АМТ) 5 
WRITELNS 

ЕМІ) 
“Wis “ы” : WHOCFTR) 3 


ENI 5 {CASE} 
GOTOXY(770), 
ENDI; {WITH}? 
ЕМГ? 
UNTIL CH 
ЕМІР Cwi ЫМ? 
TL $= FALSE; {Parent of 
LASTPTR іс PTRS 
ENIIXviewitem?; 


CHR(CESC) 


rointer 


(return cursor to command Jine? 


no lonser TLINESCLNI} 


Listing 8 continued on page 190 
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Orange Micro 


NEC 8023 DOT MATRIX 


High resolution graphics: 
144 x 160 dots/inch - Pro- 
portional spacing * Lower 
case descenders : 9x N 
dot matrix + 8 character 
sizes · 5 unique alphabets 
* Greek character set - 
Graphic symbols - 100 cps 
print speed · Bidirectional, 
logic seeking printing - 
Adjustable tractors · Single sheet friction feed - Paper 
empty sensor · Vertical & horizontal tabbing - 
Bidirectional paper feed * Bold & underlined print 


NEC 8023 DOT MATRIX. . . .(List $795) $ Call 


EPSON MX 80/MX 80 FT 


9 x 9 dot matrix - Lower case descenders · 80 CPS 

: Bi-directional. logic seeking · 40, 66, 80,132 columns 
per line · 64 special graphic . - - 
characters - TRS-80 Com- 
patible - Form handling : 
Multi-page printing - 
Adjustable tractors 
MX 80....(List $645) $ Call 
Graftrax-80 Dot Graphics 
Upgrade. . (List $95) $ Call 
MX 80 FT includes Friction 
Feed. E cm sss (List $745) $ Call 


EPSON MX 70 


Super low-priced dot res- 
olution graphics * 5 x 7 dot 
matrix - User replaceable 
printhead & Top of Form 
MX 70. ..(List $450) $ Call 


EPSON MX 100 
Same basic features as 

the MX 80 - PLUS friction 

feed for single sheets - 

PLUS 15" wide carriage 

MX 100... (List $945) $ Call 


C. ITOH STARWRITER 


Daisy Wheel Letter 
Quality 25 CPS (Optional 
45 CPS) · Typewriter quality 
- Centronics parallel - RS 
232 Serial (Optional) - Pro- 
portional spacing · Bi-direc- 
tional - Programmable VFU = 
- Self test - Diablo compatible - Friction feed (Optional 
tractors) · 136 printable columns - Manufactured by TEC 
C. ITOH STARWRITER ........... (List $1525)$ Call — 


NEC SPINWRITER 

High Speed Letter Qual- 
пу, 55 CPS - Typewriter 
quality + Bi-directional - 
Plotting & Proportional 
spacing 
77 ХХ RO, Serial/Parallel 

.. . (List$3055) 2675 


QUME 9/45 typewriter quality... . 
DIABLO 630 typewriter quality $ Call 


MALIBU 200 


165 cps standard {250 cps optional) 

Letter quality font - 12 optional fonts + Bidiractional, 
logic seeking * 19x 18 dot matrix * Expanded characters 
(2x, 4x) ° Dot resolution graphics * Undenining 


MALIBU 200............. (List 32995) 5 Call 
TELEVIDEO CRT'S 

TVI910, TVI912C, TVI920C, TVI850 = Please cal! 101! 
free. Prices are too low to advertise. 5 Call 


CENTRONICS 739 


With graphics and word 
processing Print Quality * 18 
x 9 dot matrix, suitable for 
word processing « Undertin- 
ing * proportional spacing 
- right margin justification 
serif typeface - 80/100 
CPS ’ 9:6 Pin Feed/Friction 
feed · Reverse Platen 
· 80/132 columns ' Top 
of Form 
CENTRONICS 739-1 (Parallel). 
CENTRONICS 739-3 (Serial). 


List $955) ®Са!! 
List 31045! $815 


ANADEX 
Dot Graphics, Wide Car- 
riage - 11 х9 dot matrix 
lower сазе descenders 
Пот resolulion graphics - Bi- 
directional, logic seeking 
Upto 200 CPS - RS 232 
Serial & Parallel - Forms 
control « X-ON/X-OFF - Up 


{б G pari ору 
ANADEX 9501/9500 (List $1650) $1350 


IDS PAPER TIGERS 


Dot Resolution Graphics, 
quality print, speed 9 wire 
staggered printhead with 
lower case descenders - 
Over 150 CPS · Bi-direc- 
tional, logic seeking - 8 
character sizes; 80-132 col- 

- umns · Adjustable tractors 
· High-resolution dot graph- 
ics - Proportional spacing 
& text justification 
(List $1094) $ Call 
IDS 560G . (List $1394) $ Call 
IDS PRISM COLOR PRINTER. (List $1995) $ Call 


INTERFACE EQUIPMENT 


IDS 460G 


GUS APPLE SERIAL Interface & Cable $150 
ORANGE INTERFACE for Apple II parallel 

interface board & cable $110 
TRs-80 CABLES to keyboard or Exp. Interface $ Call 
NOVATION D-CAT direct connect modem $ Call 
ATARI, NORTHSTAR printer cables 5 Call 
ALL EPSON ACCESSORIES 5 Call 


THE GRAPPLER™ 


APPLE INTERFACE AND CABLE | 
by Orange Micro 


The Grappler™ interface 
card is the first to provide 
on-board firmware for Apple 
high resolution dot graph- 
ics. No longer does the user 
need to load clumsy soft- 
ware routines to dump 
screen graphics— it's all in 
a chip. Actually, its our 
E-PROM, and it is replace- 
able Із accommodate the Anadex, Epson M X-70, 80* 
and 100 it 25 Paper Tigers, Centronics 739, МЕС 8023, 

| ITOH Prowriter, and future graphic printers. The 
Grappler" accepts 18 software commands including 
НІ-Нев inverse, 90° rotation, double size, and much 
more Invented by, and available from Orange Micro and 
Orange Micro deaters only. $ Call for price 


*Requires GRAFTRAX 80 


selection of Printers. 
ë 


VISIT OUR RETAIL STORES 


If you live in California, or are visiting don't miss our 
two Printer Stores. Expert consultation and know-how 
is available to assist you in getting the best printer for 
the application. We provide live demonstrations for a wide 


SHERMAN OAKS, 13604 Ventura Blvd., (213) 501-3486 
ANAHEIM, 3150 E. La Palma, Suitel, (714) 630-3622 
Store Hours: M-F 10-6, Sat, 10-4 


At Orange Micro our printer specialists fit the right 
printer to your application. Call us today for free consul- 
tation (and dont forget to ask for your free catalog ). 


Phone orders are WELCOME; same day shipment Free use of VISA 
and MASTERCARD CODS accepted. Personai checks require 2 weeks 
to clear. Manufacturers warranty included on all equipment Prices sub- 
ject to revision 


CALL FOR FREE CATALOG 
TOLL FREE (800) 854-8275 


CA, AK, HI (714) 630-3322 s 


Өз еш 
e 


Orange Micro 


p Inc. 
3150E. La Palma, Suite б, Anaheim, СА 92806 


Circie 259 on inquiry card. 


| 
1 


Copyright 1981 by Orange Micro ine 


Listing 8 continued: 


BEGINCedit_tline} 


HSUM іс 0) 
М50М із OI 
WITH TLINESCLNI LIO e 
КЕСІМ 
IF ІРТК <> NIL {if any ITEMs exist? 
THEN BEGIN 
TL іс TRUES {rarent of roainter as TLINESCLNI} 
NEXTFTR $= VIEWITEMCIFTR) 3 (set first ITEM 
{whale әм ITEM exists det it} 
WHILE (NEXTFTR <> NIL) 10 NEXTFTR іс UIEUITEM(NEXTFTRO 3 
ino ITEHs left) 
ENI s Cif} 
REPEAT add ITEMs or leave? 
CLEAR; 


GOTOXY(092)3 
WRITEC’LINE NUMBER 79; 
IF LN <= MAXTLINE 

THEN МКІТЕ(ІМ $i 2) 


ELSE IF LN <= MAXALINE THEN URITE(LN-MINALINET1 ¢; 2) 
ELSE IF LN <= MAXBLINE 


THEN URITE(LN-MINBLINEt1 $ 2); 
URITELN(^ “’ yTITLESELNI: 40) 5 
WRITE( “10 YOU WANT TO ADD AN ITEM Y/N’); 
КЕРЕАТ 
READC(OREYBOARTIw»»CH) 
UNTIL ( CH IN L['Y'»*'«u*'»'N'»'n'21)5; 
ELINE; 


IF CH IN L'N'»'n'] THEN BEGIN 
SUMS Tada the ITEMs and rut imn TLINEELNI?} 


VIEWstdisrlsy the contents of TLINESCLNI} 
EXITCEDIT.TLIHE)3Ss 
ЕМІ? 
NEWCPTR) 7 {begin the sadition of è new ITEM} 
IF IPTR = NIL THEN IFTR $= ҒТК (if tts the first ITEM of TLINESELN31? 
ELSE L6STFTR^.NFTR $= FTRS 
LASTFTR іс PTR? 
WITH РТК” LO {begin actual dala entry} 


МАМЕК (МАМЕ РТК”, МАМЕ,» 109) 
GOTOXY(0:8) $ 
WRITEC ‘ENTER AMOUNT 72% 
READTIOL (АМТ) 7 
ТК SINGLE THEN WHOSE += H.OUN 
ELSE WHOCFTR) $ 
ENDS £uith FTR”? 
UNTIL (CH=’°Q/)5 
ENDs{with tlinesL1n1? 
ЕМІ» Cedit.lines? 


FUNCTION EBIT.UHAT : CHAR; 
{select а schedule to edit} 


VAR CH 3 CHAR? 
BEGIN 
CLEAR? 
WRITE (’EDIT COMMAND --7» Adschedule A B)sctieduls В 2) Ғогп 1040  ) 3 
WRITE (^ Foilins status Quit 79; 
REFEAT , 
REAI(CH) 


UNTIL ( CH IN СА уау B's b'a Z'a z Fa Pr R gR] | 
Listing 8 continued on page 388 
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LETTER-PERFECT PRINTER 
DOUBLES AS DATA CRUNCHER. 


Tum 


- p" 3 Li [ ка -ml 
= Jt | | : ч ң з жы, E 

i "а. NI ” [ = ааа = | 

1 rz 1 a TA t а. ва | ъ= г! үм 
' Г E eT 
Aper. ecu зал ‚э, 


8 Т T 


Printtwo ways. ..correspondence quality and high speed data processing. 


Now priced under $2000! 


The new T-1805 dual purpose serial printer uses a unique 
40 x 18 matrix dot pattern for high quality correspondence 
printing; or, flip a switch, it uses a 7 x 9 matrix for high 
speed data processing printing. In the high speed mode, 
it generates reports attime-saving throughput rates 
reaching 200 lines per minute. In the reduced speed 
correspondence mode, its pivoting print head lays down 
overlapping dots to create a letter-perfect character that 
looks like it came from an office typewriter. 


The T-1805 isthe latest evolution in the popular and 
proven T-1000 series of serial printers. As such, the 


1-1805 offers the same quality construction, high reliabil- 
ity, easeof operation and operator conveniences. Plus, 
for the benefitofthe office crew, the T-1805 is exception- 
ally quiet. Its 53 dbA noise level ranks it as the quietest 
impact printer on the market. 


There's much more to tell, so visit or call your 
Mannesmann Tally sales outlet today. 


Mannesmann Tally, 8301 South 180th Street, Kent, WA 
98031. Phone (206) 251-5524. 


Circle 188 on inquiry card. 


Printers for the long run. 


MANNESMANN 
TALLY 


On the leading edge of the current technological revolution, these two books are written by 
modern thinkers who, like the Renaissance sages of an earlier time, venture across the 
boundaries of traditional disciplines to create vivid, detailed studies of humanity's quest for 
self-contained thinking machines. 

Іп Brains, Behavior, and Robotics, Dr. James Albus demonstrates through an analysis of the 
processing hierarchies of the human brain that in our own heads we find the best model for 
an artificial intelligence computer. He goes on to survey the state of the art of robotics and 
concludes by portraying the social and economic impact of the coming “robot revolution.” 
Dr. Ernest W. Kent writes in The Brains of Men and Machines of the complex relationship 
between humans and machines. Drawing on the latest research in physiological psychology, 
he predicts that the more intelligent our machines become, the more they will resemble 
their creators in methods of processing information, storing data, solving problems, and 
even in their very circuitry. 

Complete with extensive bibliographies, both The Brains of Men and Machines and Brains, 
Behavior, and Robotics will fascinate the layman and challenge the professional. 

Circle 410 on inquiry card. 


"-— — — —À ee es — کک‎ ымы Шашы: —À X eee eee ees eee ШШЕ ee 


hi, 


e) Please send Brains, Behavior, and Robotics $16.95 
Hil Brains of Men and Machines $15.95 
Name Check Enclosed 
Bill Visa/ Ит 
Address Master Card # all Toll-Free 800/268-5420 
City State Zip Expiration Date 
BYTE Books 70 Main Street Peterborough, N.H. 03458 Please add .75 per book to cover shipping cost. ҒҰР 


B2 


| детті pas Every month Popular 

| SOW КӨЙ EN FEWE T Computing wil bring 
X ree Чы ш NE M = the latest develop- 
ments in the world of personal computing — use, equipment, reviews, 
programs, tutorial articles — all in an easy to read style. Have Popular 


Computing delivered to your door! 


SPECIAL CHARTER OFFER! 


ГІ One year (12 monthly issues) for only 511.97... that's a $3.03 
saving on the basic rate of $15.00, and a whopping $18.03 saving 
off the newsstand rate for 12 issues. (US only, please.) 

LJ Check Enclosed 11 Bill me (North America only) 

LJ Visa LJ MasterCard 

L] Canada and Mexico 
(Charter Offer) 
$13.97 (US Funds) 

L] Foreign Rates (To 
expedite service 
please remit in US 
funds drawn on a US 
bank.) Europe and all 
countries except 
above. One year (12 
Issues) surface deliv- 
ery $21.00. 


Card Number 


Signature 
Name (please print) 
Street/ Apartment Number 


City State/Country Postal Code 


Please allow six to eight weeks for processing. Thank you. 4222 


| | | | NO POSTAGE 
NECESSARY 


IF MAILED 
IN THE 
UNITED STATES 


BUSINESS REPLY CARD 


FIRST CLASS PERMIT NO. 45 Martinsville, NJ 


POSTAGE WILL BE PAID BY ADDRESSEE 


POPULAR. — — 
COMPUTING 
ubscription Department 


P.O. Box 307 
Martinsville, NJ 08836 


ft i. 
‘Popular 
Computing," 
the key to 
understanding. 


Now you don't have to be 
a computer professional to 
unlock all the mysteries, 
potential, and pleasures of 
home and small business 
computers. Popular Com- 
puting, the new monthly 
magazine from McGraw- 
Hill, is the key. 

(Created in response to 
growing demand for our 
informative quarterly 
onComputing, Popular Com- 
puting explores every 
aspect of personal com- 
puters and their use. АП 
reported in easy-to- 
understand nontechnical 
language. 


Choosing 


The answer to 
‘‘Computerphobia.’’ 


Even the most computer- 
unsophisticated reader will 
find Popular Computing 
interesting and 
stimulating. Every issue 
will contain straight- 
talking product reviews, 


special news briefs, and 


feature articles by famous 


guest contributors (like 
Isaac Asimov). There'll 


even be a helpful glossary 


of computer jargon we 
couldn’t avoid using, an 
much, much more. 


d 


Special 
Introductory 


Offer. 


Send in this coupon to- 
day, and take advantage of 
Popular Computings Special 4 
Introductory Offer. pr 


Build an EPROM Emulator 


Remember the last time you 
developed a program, “burned” it in- 
to (stored it in) an EPROM (erasable 
programmable read-only memory), 
and then discovered one or two bugs? 
And then, as a result of fixing one of 
the bugs by burning the EPROM 
again, several more showed up? It's 
happened to me more than once. And 
since it takes quite a bit of time to 
erase and гергоргат EPROMS, а 
whole evening can be wasted without 
accomplishing much. After several of 
these frustrating sessions, І decided 
that there had to be a better way. 
After all, aren't computers supposed 
to save time? 

Clearly, a device was needed that 
would "look" like an EPROM to an 
EPROM socket and be quickly ac- 
cessible from the program- 
development system. In this way, 
code could be verified before burning 
it into an EPROM. This becomes 
even more of a necessity if you're 
developing code for a small, 
dedicated controller and don't have 
any means of trying it before pro- 
gramming the EPROM. 

About this time, І saw an ad for a 
Debug Memory Board (DBM-1) from 
Pragmatic Designs of Mountain 
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Eric C. Rehnke 
1067 Jadestone Lane 
Corona, CA 91720 


View, California. The DBM-1 was ex- 
actly what I was looking for, but, un- 
fortunately, it was meant to be used 
with an S-100 system. Since my 
system was 6502-based and didn't use 
the S-100 bus (there are a few of us 
out here), I ended up designing my 
own board. I call it an EPROM 
emulator because emulating is what 
it's doing. 


Dual-Port Memory 
The emulator gives my software- 


development system a “window” into 
whatever system the EPROM is nor- 
mally plugged into. It does this bit of 


PROGRAMMABLE MEMORY 


1b 
PROGRAMMABLE MEMORY 


T 


MULTIPLEXER 


SWITCHING 
LOGIC 


Figure 1: Types of programmable memory. Figure 1а shows the common single-port 
memory, with a single set of data and address buses. Figure 1b is a block diagram of 
dual-port memory; it allows access by two separate sets of buses. 


IRS-80 COMPUTING EDITION 


©1981 Percom Data Co., Inc. 


Che 3dercom Peripheral 


35 cents 


Percom’s DOUBLER II" tolerates wide variations in media, drives 


GARLAND, TEXAS — May 22, 1981 — 
Harold Mauch, president of Percom Data 
Company, announced here today that an im- 
proved version of the Company’s innovative 
DOUBLER” adapter, a double-density plug-in 
module for TRS-80* Model I computers, is 
now available. 

Reflecting design refinements based on both 
theoretical analyses and field testing, the 
DOUBLER ІІ so named, permits even great- 
er tolerance in variations among media and 
drives than the previous design. 


Like the original DOUBLER, the DOU- 
BLER П plugs into the drive controller ІС 
socket of a TRS-80 Model І Expansion Inter- 
face and permits a user to run either single- or 
double-density diskettes on a Model I. 

With a DOUBLER II installed, over four 
times more formatted data — as much as 364 
Kbytes — can be stored on one side of a five- 
inch diskette than can be stored using a stan- 
dard Tandy Model І drive system. 

Moreover, a DOUBLER П equips a Model 1 
with the hardware required to run Model III 
diskettes. 

(Ed. Note: See “OS-80™: Bridging the TRS- 
80° software compatibility gap” elsewhere on 
this page.) 

The critical clock-data separation circuitry 
of the DOUBLER П is a proprietary design 
called a ROM-programmed digital phase-lock 
loop data separator. nu 

According to Mauch, this design is more 
tolerant of differences from diskette to diskette 
and drive to drive, and also provides immunity 
to performance degradation caused by circuit 
component aging. 


* 
2. 
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Percom DOUBLER II" 


Mauch said “A DOUBLER II will operate 
just as reliably two years after it is installed as it 
will two days after installation.” 

The digital phase-lock loop also eliminates 
the need for trimmer adjustments typical of 
analog phase-lock loop circuits. 

“You plug in a Percom DOUBLER II, and 
then forget it,” he said. 

The DOUBLER II also features a refined 
Write Precompensation circuit that more 
effectively minimizes the phenomena of bit- 
and peak-shifting, a reliability-impairing char- 
acteristic of magnetic data recording. 

The DOUBLER II, which is fully software 
compatible with the previous DOUBLER, is 
supplied with DBLDOS", a TRSDOS’- 
compatible disk operating system. 

The DOUBLER Il sells for $ 5, Ui 
ing the DBLDOS diskette gw 148. 


Circuit misapplication causes diskette read, format problems. 


High resolution key to reliable data separation 


GARLAND, TEXAS — The Percom 
SEPARATOR does very well for the Radio 
Shack TRS-80' Model | computer what the 
Tandy disk controller does poorly at best: reli- 
ably separates clock and data signals during 
disk-read operations. 

Unreliable data-clock separation causes for- 


mat verification failures and repeated read 
retries. 


CRCERROR-TRACK LOCKED OUT 


The problem is most severe on high-number 
(high-density) inner file tracks. 

As reported earlier, the clock-data separa- 
tion problem was traced by Percom to misap- 
plication of the internal separator of the 1771 
drive controller IC used in the Model I. 


The Percom Separator substitutes a high- 
resolution digital data separator circuit, one 
which operates at 16 megahertz, for the low- 
resolution one-megahertz circuit of the Tandy 
design. 

Separator circuits that operate at lower 
frequencies — for example, two- or four- 


megahertz — were found by Percom to provide 
only marginally improved performance over 
the original Tandy circuit. 

The Percom solution is a simple adapter that 
plugs into the drive controller of the Expansion 
Interface (EI). 


Not a kit — some vendors supply an un- 
tested separator kit of resistors, ICs and other 


paraphernalia that may be installed by mod- 


ifying the computer the Percom 
SEPARATOR is a fully assembled, fully tested 
plug-in module. 

Installation involves merely plugging the 
SEPARATOR into the Model I EI disk con- 
troller chip socket, and plugging the controller 
chip into a socket on the SEPARATOR. 

Тһе SEPARATOR, which sells for only 
$29.95, may be purchased from authorized Per- 
com retailers or ordered directly from the fac- 
tory. The factory toll-free order number is 
1-800-527-1222. 

Ed. note: Opening the TRS-80 Expansion In- 
terface may void the Tandy limited 90-day 
warranty. Circle 280 on Inquiry card. 


PRICES AND SPECIFICATIONS SUBJECT TOCHANGE WITHOUT NOTICE. 
PERCOM DATA COMPANY, INC. 11220 Pagemill Road Dallas, Texas 75243 (214) 340-7081 


Trademark of Percom Data Company, Inc. 


Owners of original DOUBLERs may pur- 
chase a DOUBLER II upgrade kit, without the 
disk controller IC, for $30.00. Proof of pur- 
chase of an original DOUBLER is required, 
and each DOUBLER owner may purchase only 
one DOUBLER II at the $30.00 price. 

The Percom DOUBLER I! is available from 
authorized Percom retailers, or may be ordered 
direct from the factory. The factory toll-free 
order number is 1-800-527-1222. 


Ed. note: Opening the TRS-80 Expansion In- 
terface may void the Tandy limited 90-day 
watranty. Circle 281 on inquiry card. 


Allthat glitters is not gold 
OS-80 Bridging the TRS-80* 


software compatibility gap 


Compatibility between TRS-80° Model I diskettes and 
the new Model III is about as genuine as a gold-plated lead 
Krugerrand. 

True, Model I TRSDOS’ diskettes can be read on a Model 
III. But first they must be converted and re-recorded for 
Model 111 operation. 

And you cannot write to a Model 1 TRSDOS ‘diskette. 
Not with a Model Ill. You cannot add a file. Delete a file. Or 
in any way modify a Model | TRSDOS diskette with a Model 


Ill computer. 


Furthermore, your converted TRSDOS diskettes cannot 
be converted back for Model I operation. 

TRSDOS is a one-way street. And there's no retreating. 
А point to consider before switching the company's payroll 
to your new Model III. 


Real software compatibility should allow the direct, im- 
mediate interchangeability of Model | and Model III disket- 
tes. No read-only limitations, no conversion/re-recording 
steps and no chance to be left high and dry with Model Ill 
diskettes that can't be run on a Model I. 


What's the answer? The answer is Percom's (05-80% 
family of TRS-80 disk operating systems. 

OS-80 programs allow direct, immediate interchangeability 
of Model I and Model III diskettes. 

You can run Model | single-density diskettes оп a Model 
Ill; install Percom's plug-in DOUBLER® adapter in your 
Model 1, and you сап run double-density Model III diskettes 
on a Model l. 


There's no conversion, no re-recording. 

Slip ап OS-80 diskette out of your Model | and insert it 
directly in a Model III. 

And vice-versa. 

Just have the correct OS-80 disk operating system — 
О5-80, OS-80D or OS-80/III — in each computer. 


Moreover, with OS-80 systems, youcan add, delete, and 
update files. You can read and write diskettes regardless of the 
system of origin. 

OS-80 is the original Percom TRS-80 DOS for BASIC 
programmers. 

Even OS-80 utilities are written in BASIC. 

OS-80 is the Percom system about which a user wrote, in 


Creative ei күш magazine, ". . . the best $30.00 you 
will ever spend. Т 


Requiring only seven Kbytes of memory, OS-80disk oper- 
ating systems reside completely in RAM. There's no need to 
dedicate a drive exclusively for a system diskette. 

And, unlike TRSDOS, you can work at the track sector 
level, defining and controlling data formats — in BASIC — 
to create simple or complex data structures that execute 


more quickly than TRSDOS files. 


The Percom OS-80 DOS supports single-density opera- 
tion of the Model І computer— price is$29.95; the OS-80D 
supports double-density operation of Model | computers 
equipped with a DOUBLER or DOUBLER II; and, OS-80/ 
ІШ — for the Model III of course — supports both single- and 
OS-80D and OS-80/lll each 


double-density operation. 
Circle 282 on inquiry card. 


sell for $49.95. 


PRICES DO NOT INCLUDE HANDLING AND SHIPPING. 


*TRS-80 and TRSDOS are trademarks of Tandy Corporation which has no relationship to Percom Data Company. ‘Creative Computing Magazine, June, 1980, page 26. 
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Whitesmiths, Ltd: 
isnow shipping Pascal Compilers 
for 10 (count em ten) different 
operating system families: 


1618-1 


Idris/B80 
mn 


RT-11 
ii Sea RR 
RSX-11M, RSTS/E IAS 


Idris/R11, UNIX/V6, UNIX/V7 


VERSAdos 


pum 
__Idris/S68K = 


VMS _ 
EE —— A Án, 


UNIX/32V" 


“Available in source form only. 


Idris is a trademark of Whitesmiths, Led. w UNIX is a trademark of Bell Laboratories 8 CP/M is a trademark of Digital Research 8 RSX-11M, RSTS/E, 
RT-11, and VMS are trademarks of Digital Equipment Corporation w VERSAdos is a trademark of Motorola Inc. 


All implementations support the full ISO.Pascal (Level O). All pass the 
Tasmanian Validation Suite with flying colors. And all are free of those tempting 
non-standard extensions—because we added the only extension you need. 

Separate Compilation. 

You can partition your Pascal program into separately maintainable files. 
You can write library functions to add to the extensive set we give you (about 100 
of them). And you can mix in modules written in other languages, like assembler 
(if you must) or C (to preserve portability). 

[n fact, C language support comes with every Pascal Compiler we sell. 

Our native Pascal Compilers are only $950, including shipping in the con- 
tinental U.S. Cross Compilers, for most combinations of host system and target 
machine, $1350. [nterested? Write or call. 

Distributors: Australia, Fawnray Pty Ltd., Brighton-Le-Sands 522 5574 


Japan, Advance Industries, Chiyoda-ku, Tokyo 03-258-0839 
United Kingdom, Real Time Systems, Newcastle upon Tyne 0632 733131 


‘Whitesmiths, Ltd: 


Р.О. Box 1132 Ansonia Station New York, N.Y. 10023 (212) 799-1200 Telex 645 592 


magic Бу using dual-port memory. 
This is a block of random-access 
memory that can be accessed from 
two separate system buses (or ports). 
Each port has its own address and 
data bus, and incorporates logic that 
switches control between the two 
ports. 

Since normal programmable 
memory has a single address and data 
bus, it can be called a single-port 
device (see figure 1а). To turn that 
memory into a two-port device, it is 
necessary to multiplex another data 
and address bus in by adding some 


Number Type 


ІСІ 7415245 
7415244 
8131 ° 
7415157 
7415157 


7415157 
741504 
2114 
2114 
2114 
2114 


оосо со ооо о 


25 


RD? 
RD6 
RD5 
RD4 
RD3 
RD2 
RD1 
RDO 


7000000 


RA10 


ON FIGURE 2A 


RAS 
КАВ 
RA7 
RA6 
RA5 
RAG 
RA3 
RA2 
КА1 
КАО 


О СІНСІЛ 


в в/ Б» 


switching logic (see figure 1b). 

Physically, the EPROM emulator 
consists of a circuit board containing 
the dual-port memory that plugs into 
the microcomputer development- 
system bus (see figure 2), and an um- 
bilical cable that leads out to a buffer 
module and 24-pin header plug (see 
figure 3). The buffer module 15 
located as close as possible to the 
24-pin header plug that is installed in 
the EPROM socket because it is used 
to increase the drive capability of the 
signals between the EPROM socket 
and the development system. I 
haven't done any testing to determine 
what the maximum length of the 
cable should be before delays and 
signal degradation cause the system 
to malfunction. Mine worked fine 
with a 3-foot long cable. Therefore, | 
didn’t try any other lengths. 

As you may have already guessed, 
the development system hooks into 
one port of the dual-port memory; 
the EPROM socket gets connected to 
the other. 


ІС? 
741504 


D 8 
D 


т [0 |-і|» јо |n fe 


001 092 роз 004 


Тһе development system сап read 
from and write to this memory 
through its port without any idea that 
there is anything different about it; it 
appears to be just an ordinary block 
of programmable memory. When- 
ever the development system isn't ac- 
cessing the dual-port memory board, 
control is passed to the address and 
data bus of the EPROM socket. 
Whenever the EPROM socket is ac- 
cessed, data are read just as if they 
were in an EPROM plugged into that 
socket. 

As the schematic diagrams of figure 
2 and figure 3 show, the design is 
straightforward. The 8131 address 
comparator (IC3, figure 2a) can be 
considered the "brains" of the system 
because it switches control back and 
forth between the two ports. When 
АВ15 through АВ11 have the same 
bit pattern as switches SW4 through 
SWO, the BOARD SELECT line from 
pin 9 of the 8131 goes low and several 
things happen simultaneously. The 
741,5245 system data-bus buffer (ІСІ, 


DQ1 002 DQ3 DQ4 


Figure 2b: А schematic diagram of the programmable-memory portion of the EPROM emulator dual-port memory circuit. The en- 
tire circuit (figures 2a and 2b) is connected via ribbon cable to the buffer/adapter board of figure 3. 
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Number Type +5°V GND 


IC1 7415244 20 10 


ІС2 7415244 20 10 
IC3 741524 20 10 
ІС4 741.532 14 7 


24 РІМ HEADER PLUG 
(GETS PLUGGED INTO 
EPROM SOCKET) 


T 


OOOO 


| 
| 
| 
| 
! 
| 
| 
| 
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N/C * NO CONNECTION 


Figure 3: Schematic diagram of the buffer/adapter board. This segment of the emulator system is used to strengthen the drive 
capabilities of the EPROM socket to insure that signals are transmitted through the ribbon cable adequately. 


figure 2a) is enabled, as well as the 
"A" side of the 741,5157 address-line 
multiplexers (which gives control of 
the dual-port memory over to the 
development system), while the 
EPROM data-bus buffer #1 (IC2, 
figure 2a) is disabled. 

The development system is now in 
full control of dual-port memory ac- 
cess. If the EPROM socket tried to 
gain access to the board at the same 
time, the EPROM data-bus buffer #2 
(IC1, figure 3) would be selected. 
However, since the #1 buffer (IC2, 
figure 2a) was deselected, no good 
data would be read. The 74LS32 gate 
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on the buffer board (IC4, figure 3) 
makes sure that the #2 buffer doesn’t 
get enabled until the EPROM CE and 
OE signals (pins 20 and 18) from the 
target system are both low. 
Whenever the BOARD SELECT 
line is high, the 74LS245 data-bus 
buffer (ІСІ, figure 2a) is disabled, 
while the 74LS244 EPROM data-bus 
buffer #1 is enabled, along with the 
"B" side of the 74LS157 address-line 
multiplexers. This gives the EPROM 
socket access to Ње . dual-port 
memory during the times that the 
development system isn't accessing 


the board. 


Details 

This circuit was designed to reside 
in a 6502-based development system 
and emulate the Intel 2716 EPROM. 
The development system is built 
around the MOS Technology KIM-1 
with hardware expansion accessories 
(48K bytes of memory, an 8-inch 
floppy-disk drive, and а 15-slot 
motherboard) from Hudson Digital 
Electronics (POB 120, Allamuchy, NJ 
07820, (201) 362-6574). The emulator 
was built on a wire-wrap prototyping 
card (also from Hudson) using nor- 
mal digital-construction techniques. 


The EPROM buffer module in 


Circle 376 on inquiry card, ==> 


WICAT 68000 
MULTI-USER SYSTEM 150 


STANDARD EQUIPMENT HARDWARE OPTIONS LANGUAGE SUPPORT 
68000 Processor Graphics CRT PASCAL 

256KB RAM Up to 1.5MB RAM G 

10MB Winchester Communications: Auto Answer FORTRAN 

5'4" Floppy Disk Backup and Auto Dial (1200 Baud) BASIC 

5 Н5-232 C Serial Interfaces (оса! Networking APL 

Parallel Port Videodisc Interface COBOL 

Multibus™ FTWARE ADA™ 

WICAT Operating System x Ж c ен LISP 


Choice of One Language Assembler 


GP/M™ Emulator 


7УтРргтгтеагалаав seses AAAA 


ЛАЛАЛХЗЗ 535555555, 


WICATsystems 
Call or write WICAT Systems for additional information. 


Р.О. Box 539 1875 South State Street Orem, Utah 84057 (801) 224-6400 “UNIX is à trademark of Bell Labs. Multibus is a trademark of INTEL. 
ADA is а trademark of the United States Dept. of Defense 
CP/M tê a trademark of Digital Research 


MACRO OPERATIONS FOR 


MICRO SYSTEMS 


Microcomputer Disk 
Techniques 
by Paul Swanson 


Rarely has so much useful in- 
formation been presented as 
clearly and logically as it is in 
Microcomputer Disk Tech- 
niques. The author shows how 
sophisticated methods used on 
larger computers may be im- 
plemented on a personal com- 
puter. Building from a basic 
introduction, Paul Swanson 
goes on to detail random- 
access, sequential, and key 
files, parameter-driven sub- 
routines, and, finally, the art of 
programming itself, This 
volume will help both novices 
and experienced computer users 
squeeze every bit of use out of 
a disk system. 


Price $15.00 
ISBN 0-07-062582-4 


- 


Microcomputer 
Operating Systems 


* 
| 


һу Mark Dahmke 


Microcomputer 


t ' Systems 
by ! | T 


А uniquely helpful volume, 
Microcomputer Operating Sys- 
tems details the structures and 

capabilities of the operating 
systems that link the computer 

user to the hardware itself. The 


and their monitors, larger 
systems with terminals and disk 
storage, and the function of 
command languages. Data and 
memory management, multi- 
processing, user interference, 
multiuser environments, and 
system design are among the 
more specific topics included in 
this comprehensive guide. Two 
particular operating systems— 
CP/M and Unix—are covered 
in appendices. 


Price $15.95 
ISBN 0-07-033356-4 


Call Toll-Free 800/258-5420 rd) т 


"Hil. 


Microcomputer Disk Techniques $15.00 
— Microcomputer Operating Systems $15.95 


Please send 


Check Enclosad 
Bill Visa/ 
Address MasterCard % 


City State Zip Expiration Date 
BYTE Books 70 Main Street Peterborough, N.H. 03458 Please add .75 per book to cover shipping cost. B2 


Name 


photo 1 is an earlier version designed 
to emulate the 2708 or the TI or Intel 
2716. Since I ended up using only the 
Intel 2716-style part, I eliminated the 
switching feature from the design 
presented here. This simplified the 
circuitry quite a bit. 

A situation may arise where the 
2K-byte dual-port memory board 
may need to reside at a different 
physical address in the development 
system than that of the EPROM 
socket in the target system. In this 
case, the system assembler must be 
able to assemble code that runs at one 
location but actually resides at 
another. 

Say, for example, that the emulator 
resides at C000 hexadecimal in the 
development system, while the 
EPROM socket is located at F800 
hexadecimal in the target system. The 
system assembler must then be able to 
assemble object code to operate from 
the F800 address (so that it can run in 
the target system), but physically 
reside at С000 (so that it can be 
assembled into the emulator). This 
feature is usually called assembly 
with offset. It is included in the 
assembler from Hudson, as well as 
most good assemblers. If your 
assembler doesn't have this feature, 
you may be able to assemble to disk 
(or tape) and reload with an offset. 
Of course, if the emulator is located 
at the same physical address as the 
EPROM socket, you don't have to 
worry about any of these offset prob- 
lems. 

Users of the 6800 system should 
have little difficulty adapting the 
emulator to work with their 
machines. Users of Z80/8080 equip- 
ment will only have to redesign the 
interface to the development-system 
side of the emulator. 

The emulator can easily be expand- 
ed to handle the newer 4K-byte 
EPROMS, with the addition of more 


memory and another multiplexer. 


Another Use for the Emulator 


tion to make it compatible) and load 
your character set into the dual-port 
memory. Anytime the video circuit is 
commanded to display a character, it 
reads the dual-port memory and 
displays the character you have pro- 
grammed. 

I also use the board for loading 
programs into my Rockwell AIM-65, 
Synertek SYM-1, and Apple П com- 


puters. Since the AIM-65 and SYM-1 
only have cassette mass storage, I can 
usually save time and trouble by just 
saving everything on the floppy disks 
in the development system. 

The EPROM emulator has proven 
itself to be a worthwhile addition to’ 
my arsenal of system-development 
tools and has paid for itself several 
times over. m 


- ER à Eae i ud moe! ааа ^a | 
Photo 1: Close-ups of the parts of the EPROM emulator. The top photo is the early ver- 
sion of the buffer module, with its 24-pin header installed in the EPROM socket of the 
6502-based single-board computer under development (the target system). The bottom 
photo shows the dual-port memory, built on a wire-wrap card. 


How would you like a program- 
mable character generator for your 
video board? Just plug the emulator 
into the character-generator socket 
(you may have to modify the connec- 
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Software Review 


Two Tax Aids 


Aardvark Individual Tax Plan and Howardsoft Tax Preparer 


Mary Jo Kvam 
13 Foliage View 
West Lebanon, NH 03784 


Before I compare two income-tax programs, the 
Individual Tax Plan by Aardvark Software and the Tax 
Preparer by Howard Software, let's take a look at the 
process of creating a tax return. 

Income-tax preparation has three phases that you must 
complete in order to come up with a finished product by 
April 15. 

Phase 1 is record keeping. You must keep records of all 
the necessary tax facts and figures for the year. 

Phase 2 is planning. It involves making certain key 
decisions so that when you fill out the forms and 
schedules, your tax position is optimized. These decisions 
might include whether to file joint or separate returns, 
how much stock to sell to maximize your tax advantage 
on long-term capital gain or loss, whether to use the 
10-year averaging method for lump-sum distributions, 


About the Author l 
Mary Jo Kvam has worked for eight years іп data processing and is 
currently engaged in consulting and freelance writing. 


At a Glance 
Name 
Individual Tax Plan 


Type 
Income-tax-planning software 


Manufacturer 
Aardvark Software Inc. 
783 North Water Street 
Milwaukee, WI 53202 
(414) 289-9988 


Price 
5250 


Format 
Two 54-inch floppy disks—one program апа one data disk 


Language Used 
| Apple Pascal Language System 


Computer Needed 

Apple Il or Apple Il Plus with 48K bytes of memory; CP/M System; 
one or more disk drives [DOS 3.3); printer 

(known to work with Anadex 9500 and 9501, Epson MX-80, 
NEC 5530, Okidata 22, most others] 


Documentation 
3-ring binder, 44 pages 


Audlence 
Professional tax planners 
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and other considerations. 

Phase 3 is the paperwork of actually filling out the tax 
return to be submitted to the IRS. This phase is com- 
pulsory, of course, but your work here will be supported 
and strengthened by the completion of the other two 
noncompulsory phases. 

The two tax programs reviewed here have different 
goals and are aimed at different audiences. The 
Individual Tax Plan will simplify and speed up your 
work in Phase 2. The Tax Preparer will assist you 
through Phase 1 and ease you through Phase 3. Both pro- 
grams run on Apple II disk systems; see the At a Glance 
text boxes for the specific requirements. 


The Aardvark Individual Tax Plan 

The Aardvark Individual Tax Plan (AITP) helps you to 
determine systematically your best tax alternative. You 
enter a variety of income and expense items to create dif- 
ferent tax situations. AITP does the calculations and 
allows you to isolate the tax results attributable to the 


At a Glance 
Name 
Tax Preparer 


Type 
Income-tax record-keeping software for creation of IRS-acceptable 
forms and schedules 


Manufacturer | 
Howard Software Services 
6713 Vista Del Mar 
La Jolla, CA 92037 
(714) 454-5079 


Price 
$99 


Format 
Two 54-inch floppy disks—one program and one storage disk 


Language Used 
Applesoft BASIC 


Computer Needed 
Apple 1 Plus with 48K bytes of memory; one or more disk drives 
(DOS 3.2 or 3.3); printer optionai—most parallel-port printers are 
suitable. 


Documentatlon 
3-гіпа binder, 22 pages 


Audlence 
Individuals and tax professionals 
—— n ——ÓH—X A 


Solve 
the Great 


You spent a lot of f. 

time searching [. 
and researching 
to find just the 
right computer. X 
But when it comes їо 
compatible software, ж i 
youre stymied. Where do 

you turn? What is the key 


that unlocks the software Se- 
mystery? The answer is ele- БІТ 
mentary. ІІ takes а com- [ 
pany with the expertise and Й. 


research facilities to dis- 


cover and develop a wide fil f 
variety of quality software E 
programs — a company E 


with a staff of experts who 


understand both software 


and hardware — a company 
that is not only reliable but of- 
fers unique 24-hour services 
and — a company dedi- 
cated to being your software 
company. 

With all these pluses 
theres no mystery as to why 
Westico is so popular with 
knowledgeable software 
buyers, But look! There’s more. 


The Westico 24-Hour 
Computer Hofline 
(203) 853-0816 

(300 baud) for detailed pro- 
gram information and quick 
access ordering. 


e A full range of professional 
software. 


e Suppor fora wide variety of 
CP/M® and other computer 
systems, including: TRS-80 
Model ІІ, Apple, Vector 
Graphic, Cromemco, North 
Star, Micropolis, Ohio Scien- 
tific, Alfos, Dynabyte, IBM, 
SuperBrain, Xerox, Zenith 
and more. 


Software 


, Two new 
solutions 
from Westico 


J LEGAL BILLING & 
Ж TIMEKEEPING 


TheLBSis designed 

for law offices with 
up to 25 attorneys and 35 
timekeepers, including 
paralegals and secre- 
taries. The system distrib- 
utes all Time and Expenses 
to client accounts or des- 
ignated Overhead Ac- 
| counts, and produces 
monthly Client Review 
sheets. After any adjust- 
ments it also provides: 
ready-to-mail itemized bills, 
monthly Office Management 
summary, Aged Receivables 
Report. An Accounts 
List is also built into 
the system. 

Complex 

transactions re- 
cording is re- 
duced to a mini- 
mum because 
the LBS system is 
based on daily į 
timesheets pre- Ek «e» 
pared by each Ж 
timekeeper with ==" 
a complete system for cod- 
ing client matters and ex- 
penses. The attomey auditing 
the pre-billing review form 
can choose various predeter- 
mined rates, or bill on re- 
tainer, contingency fee or an 
adjusted basis. 

The Office Management 
Summary provides a finan- 
cial analysis of each attor- 
ney's billings, aging of his ac- 
counts receivable and an 
analysis of the work effort of 


each timekeeper ond total | 


for the firm. The Accounts List 
summarizes current activity 
and status of each client. 

The LBS is designed so 


that even first-time computer 
rators can install the SVS- 

en without expert help. 

System/documentation-S895 


Demonstration System-S 75 
Documentation alone-S 40 


MICRO-TAX 

Micro-Tax provides in-house 
computerized tax capability 
for the tax practitioner or se- 
rious investor. The system is 
designed to accept informa- 
tion, summarize data, com- 
pute tax and print the returns 
required by the Internal Reve- 
nue Service. The system’s im- 
mediate response capability 
gives both tax specialist and 
clients immediate results of 
the computation, 

The system reduces time 
required to complete a return 
while also minimizing the tax 
Obligation of the taxpayer 
within the limit of the law. 


| ineo levels of tax prepara- 


tion systems are 
available: 
NESEN Level 1 - 
ma “ЖЕМЕУ Uses 23 sched- 
5а B^ ules and forms, 
7 handles multiple 
Aa clients, and prints 
IRS approved forms. 
Level 2 — All of 
Level 1 plus six more sched- 
ules and forms, depreciation 
system, state tax interface, in- 
tegrated data base for year 


| to year data storage, and 


batch compute and print 
functions. 

Level 3 — All of Level 1 
plus partnership schedules 
and forms. 

State tax computation 
for the following 
states is availa- 
ble at additional 
cost: Arizona, Cal- 
ifornia, Illinois, 
Ohio, Oregon, 
Maryland, New York, 


Utah, Virginia and 
Washington, D.C. 


Other states and municipali- 


ties arebeing added. 
Prices: 

Level 1— 5250 

Level 2 — $1,000 
Level 3 — $750 


Level 2 plus Level 3 — $1,500 
State Tax — Call for prices 
Demonstration system — $75 


4 WAYS TO ORDER 
INC., 


ө Write Westico, 


25 Van Zant Street, 
Norwalk, C T 06855. 


e Call (203) 853-6880. 
e Telex 643-788. 


e Dial-up our24-hourcom- 
purer (300 baud) 
(203) 853-0816. 


COD, MasterCard ond VISA ac- 
cepted. 

Prices do not include shipping 
and are subject to change. In CT 
add 742% sales tox. All sales final. 
Manual price may be credited to- 
wardpurchase of software. 


Dealer inquiries invited. 


Copyright € 1981 Westico, Inc. 
WES-40 


| Sendfor FREE catalog 


WESTICO 


The Software Express Service 


25 Van Zant Street е Norwalk, Connecticut 06855 
(203) 853-6880 © Telex 643-788 


variables entered. Ву comparing the outcomes, you сап 
determine the most advantageous tax situation. 

Step by step, AITP assists you in setting up your tax 
case. You are prompted for the number of alternatives 
you want; the maximum is 5 per file. AITP will then 
prompt you for up to 72 input values (besides spouse 
entries) to be used in determining the tax due (see table 1). 
You need not enter all this data, nor even be prompted 
for all of it. As shortcuts, AITP offers special function 
keys designed to provide freedom of movement through 
the data-entry section. 

Once you've completed the data-entry section, you 
give your file a name and save it. It is now an old file, 
which can easily be reviewed, changed, or deleted. To see 


all of the tax results for a case, the calculations are per- 
formed and the results are displayed on the screen and 
printed as hard copy. You can set up an additional file 
that provides more alternatives for the same case by 
using a different file name. You can create this file from 
scratch or make changes to an existing file and give the 
modified file a new name. 
System Configuration и 

AITP requires an Apple II or II Plus with 48K bytes of 
memory and one or more disk drives using either DOS 
3.3 or the Apple Pascal Language system. The disk- 
controller card must be installed in slot 6 and the printer- | 
interface card in slot 1. Without the printer-interface card 


1 Filing Status 
2 Exemptions 


Income 


3 Wages, Salaries 
4 Interest After Exclusion 
5 Dividends After Exclusion 
6 Short-Term Capital Gain/Loss 
7 Short-Term Capital Loss Carryover 
8 Short-Term Capital Gain—Sale of Principal Residence 
9 Long-Term Capital Gain/Loss 
10 Long-Term Capital Loss Carryover 
11 Long-Term Capital Gain—Sale of Principal Residence 
12 Partnership Income 
13 Other Income/Loss—A 
14 Other Income/Loss—B 
15 Other Income/Loss—C 
16 Other Income/Loss—D 
17 Adjustments to Income 


Deductions 


18 Medical Insurance Premiums 

19 Medicine and Drugs 

20 Other Medical and Dental Expenses 

21 State Income Taxes Withheld 

22 Estimated State Income-Tax Payments 

23 Other Taxes 

24 Interest Expense 

25 Charitable Contributions—20% 

26 Charitable Contributions—50 Yo 

27 Charitable Contributions Carryover—50% 

28 Charitable Contributions—30% (Fair Market Value) 

29 Charitable Contributions—30% (Enter Gain If 50% Election 
Is Applicable) 

30 Charitable Contribution Carryover—30% 

31 Casualty Loss 

32 Miscellaneous Deductions—A 

33 Miscellaneous Deductions—B 


Additonal Taxes 


34 Form 5405 
35 Forms 4970, 4972, 5544, and Section 72(m)(5) Penalty Tax 


Credits 


36  Political/Elderly/Child Care/Residential Energy Credits 
37 Investment Credit 

38 Foreign Tax Credit 

39 WIN Credit 

40 Jobs Credit 


Other Taxes 


41 Self-Employment Tax 
42 Recapture of Investment Credit 
43 Other Taxes 


Payments 


44 Federal Income Taxes Withheld 
45 Estimated Federal Income-Tax Payments 
46 Other Payments 


Schedule G 


47 1980 Form 1040, Line 34 
48 1979 Form 1040, Line 34 
49 1978 Form 1040, Line 34 
50 1977 Form 1040, Line 34 
51 1980 Exemptions 

52 1979 Exemptions 

53 1978 Exemptions 

54 1977 Exemptions 

55 1980 Foreign Income 

56 1979 Foreign income 

57 1978 Foreign Income 

58 1977 Foreign Income 

59 Amounts Received Subject to Section 72(m)(5) Penalty 
60 Excess Community Income 


Form 4625—Minimum Tax 


61 Tax Preference Items 

62 Тах оп Premature Redemption of Individual Retirement 
Bonds 

63 1981 Net Operating Loss Carryover to 1982 

64 Minimum Tax Deferred from Earlier Years 


Form 4726— Maximum Tax 
65 Personal Service Net Income 
Form 6251—Alternative Minimum Tax 


66 Foreign Tax Credit Adjusted for Alternative Minimum Tax 
Calculation 
67 Other Credits Allowed Against Alternative Minimum Tax | 


Form 4972—10 Year Avg. Method 


68 Capital Gain Portion of Lump-Sum Distributions 

69 Ordinary Income Portion of Lump-Sum Distributions 

70 Current Actuarial Value of Annuity 

71 Exclusion 

72 Federal Estate Tax Attributable to Lump-Sum Distribution 


Table 1: A list of the 72 input values used in Aardvark's Individual Tax Plan to determine the income tax due. 
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Leader.... 


Non-Glare Green Screen 
Tilt and Swivel 


Protected Fields 


& r 10 Character 
Resolution 


se s à 4 5 d d d d d d 4 d d d d d 4&4 & 4 à 4 4 4 & 


Visual Attributes 


‘Code Compatible 
with 912/920 and 
910/950 TeleVideo 

Products 


R5232C Printer Port 


25th Status/User Line 
Time of Day 
Character Sets 
(Spanish, German, 
French, English) 


714) 557-6085 * Sunn 
W JERSEY Morris 
ILLINOIS Bloomingdale 


CALIFORNIA Santa Ana (71 
NEW YORK 


OPE London 44-9905 


Model 925 


Now you can have it all with 
TeleVideo’s new 925. Code compatible 
with our 910 and 950 terminals, the 
925, with its 6502 microprocessor- 
based control board can emulate our 
912/920 models while operating at 
speeds up to 19.2K baud. This allows 
you to grow within the TeleVideo 
family of terminals, from the conver- 
sational to the smart. 

The 925, a modular designed unit 
that uses the same power supply, 
monitor, and keyboard as the rest of 
TeleVideos family, has built-in proven 
reliability and quality from begin- 
ning to end. TeleVideo's P31 non- 
glare, tiltable, green screen and 
detached selectric style keyboard 
make the 925 a comfortable, low 
stress terminal to use. 

They offer you options; we give 
you standard features like RS232 
printer port, X-on/X-off control, 22 
function keys, user line, 25th status 
line with setup mode, local duplex 
edit modes, and many more. 

Nationwide service is available 

from General Electric Company 
Instrumentation and Communication 
Equipment Service Centers. 

Contact TeleVideo today for 
information on the Performance 
Leader, the 925! 


ag TeleVideó 


TeleVideo Systems, Inc. 


1170 Morse Avenue, Sunnyvale, CA 94086 
408/745-7760; 800/538-8725 (toll-free outside California) 


e Value Leaders 


rale e 745-7760 * MASSACHUSETTS Boston n (En) 668-6891 
alus | 201) 267-B805 * TEXAS Dallas (214) 980-99 
NI 351-9350 * GEORGIA Atlanta (404) 255-9338 
6464 


inslot1, AITP will not run. I have no printer at home, so 
] used a modem card in slot 1 and that worked fine. Aard- 
vark claims that the Individual Tax Plan will interface 
successfully with most standard printers. A minor hard- 
ware modification may be necessary for printers that use 
the Centronics Parallel Card. 

If you have a one-drive system, you will need to make 
extra copies of the program disk. All of your tax plan 
cases will be saved on these disks, and Aardvark esti- 
mates that between 20 and 30 tax-plan files can be saved 
on each disk. With a two-drive system you will need to 
make extra copies of the data disk, as well as a backup of 
the program disk. Aardvark estimates that between 50 
and 75 tax-plan files can be saved on each data disk. 


Documentation 

The documentaton for AITP is well packaged in a 
44-page, 3-ring binder. The sheets are printed on one side 
only, making them good for notes. The documentation is 
easy to follow, complete, and concise. I had only to skim 
through the binder once to become familiar with the lay- 
out and feel comfortable with it as a tool. 

The documentation has six sections. First, an introduc- 
tion gives an overview of the program, hardware require- 
ments, etc, The second section teaches you how to use 
AITP by walking you through two different sample 
cases. I found this section really helped me become com- 
fortable with the software. It's a kind of "blind faith" 
approach, because you are setting up cases without 
knowing a lot about the software, but it works. The third 
section explains the screen menus, what every choice on 
every menu will do, and how the menus fit together. Sec- 
tion four describes the auto-entry keys and special func- 
tion keys, which provide unique shortcuts for entering 
tax data. The fifth section defines the 72 tax inputs, and 
the appendixes give input work sheets and illustrations of 
the inputs and printouts of the two sample cases from sec- 
tion two. Everthing you need to run AITP is included in 
the documentation. If it weren't for a few minor errors, I 
would have rated it excellent. 


Using the Program 

For the most part, АІТР is a pleasure to use. The 
hierarchical menu structure is easy to use and under- 
stand. Even during my first session of entering new cases 
and revising old ones, I knew where I was in relation to 
the overall program. AITP's error handling is well 
designed. The program will not crash when given im- 
proper input values; it simply refuses to accept them. 
Screen management is well done too. The screens are 
crisp and clear, and when there are separate sections on 
the same screen, they are well partitioned. 

AITP could be improved a bit in a few areas. Some 
menu choices don't really make sense for certain process- 
ing paths. When selected, such choices may temporarily 
cause a slightly jumbled display. This flaw might have 
been remedied by tailoring the menus to the processing 
paths. And why prompt for spouse information in cases 
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involving single taxpayers? This situation causes no real 
harm, but if you're not married you must hit the F (For- 
ward) key a bit more often. 

According to Aardvark, this version of AITP will have 
been superseded by the time this review is published. The 
new version will reflect the new tax law and include 
adjustments for tax revisions through 1986. One of the 
enhancements that the new version will include is a pro- 
jection capability, so you will be able to determine future 
tax consequences. You will be able to see the results of 
your tax planning for the base year plus the next four 
years. 

Also, at an additional cost, you can obtain software 
designed for state tax planning. Only selected states are 
available (contact Aardvark for details). Note that the 
Aardvark Individual Tax Plan is now available to run on 
CP/M-based microcomputers. 


The Howardsoft Tax Preparer 

The Howardsoft Tax Preparer (HTP) actually prepares 
the forms and schedules that comprise the tax return. You 
enter information for your tax return just as you have 
always done, but you only need to enter information 
once. Repetitious inputs and complex procedures are 
eliminated. HTP takes care of all calculations, and the 
results are reflected on all lines of all forms where they 
are needed. An itemization feature allows HTP to be used 
for tax record keeping throughout the year in preparation 
for the next filing deadline. | 


The Process 

Howardsoft suggests using the 1040 income-tax form 
as a guide for structuring your data entry. To create a 
new tax return, you give your return a name and select 
the 1040 as the form (file) you want to fill out. You enter 
data until you reach a line that requires a result from a 
yet uncompleted form or schedule. At this point, you 
must go to the end of the 1040 form. You can do this by 
scrolling or by exiting at the end of a section. After you 
save the interim results of the 1040, you select the form or 
schedule that you must complete before continuing with 
the 1040. Once that form or schedule is completed, you 
save those results and return to the 1040 form you started 
by requesting it by file name. This process continues until 
the 1040 and all other applicable forms and schedules are 
finished. 

Granted, this may not be the fastest way to complete 
your tax return, but I agree with Howardsoft that it is the 
most foolproof. Revisions to any form or schedule can be 
made easily; however, every time you make an adjust- 
ment to a form or schedule, you must scroll through 
every other form or schedule that uses that data to ensure 
proper updating. 

HTP creates printed versions of all of the forms and 
schedules that it handles, and, except for the 1040 form, 
these can be filed directly with the IRS. Preprinted 1040 
forms must be used to meet IRS requirements, and HTP 
will print directly on the preprinted forms. 
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The Manager Series from Microsoft 


turns a personal computer into 
an executive toolbox. 


Better management tools. The 
Manager Series from Microsoft 
turns an inexpensive personal 
computer into an executive's 
toolbox. Not a computer program- 
mer’s toolbox. An executive toolbox. 
Computerized management tools for 
non-computer people. 


Time, people, projects. The Series 
is asystem of software tools that 
work together to help you plan, organize, 
schedule and record your business and | 
personal affairs. Time Manager," Project Manager” 
and Personnel Manager” are the first packages in 
the Series. 


Write it once. All programs in the Manager Series allow 
you to transfer information between programs. That 
means you can enter information in one program and 
transfer it for management by another. 


Time Manager. The key. Time Manager helps you 
manage your personal time, appointments and priorities. 
It can also help you manage expenses, costs and job 
schedules. Or, keep a running tally of costs and hours by 
day, week, month or year. And Time Manager can act as 
an "executive" to manage other programs in the Series. 
Project Manager. Describe the components of a 

project to Project Manager. It will create timing, task and 
resource charts to help you focus on critical tasks. Change 
one piece of information and Project Manager will 


recalculate the entire project. Project 
Manager even flags overcommitted 
personnel resources. 


Personnel Manager. Manage 
information about people, companies, 
customers or prospects. From names 
and addresses to skills, position, and 
characteristics. Personnel Manager lets 
you enter any kind of people-related 
information. Then, organize and retrieve 
it almost any way you want. 


Management software. Even if 
you've never used a computer 
before, you should be able to productively 
. use the Manager Series in a very short time. 
And, when you've learned to use one in the Series, 
you've virtually learned them all. 


Seeing is believing. Ask your local computer store for 
a demonstration of the Manager Series. It's a series of 
management tools that could be your best reason to own 


a personal computer. 
‘Trademarks of The Image Producers, Inc. 
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A Division of Microsoft, Inc. 
10700 Northup Way * Bellevue, WA 98004 
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System Requirements 

HTP requires an Apple II Plus with 48K bytes of 
memory and one or two disk drives using DOS 3.2 or 
DOS 3.3. You'll need a printer to prepare the hard copy 
forms and schedules. Howard Software informs me that 
HTP will interface successfully with most standard 
printers. I used an Integral Data Systems 460G with 
satisfactory results. 

The HTP package contains two disks—a program disk 
and a storage disk. If you have a one-drive system, your 
storage disk will need to contain label files in order to 
avoid the inconvenience of frequent switching between 
the program disk and the storage disk. A label-copying 
program is provided as part of HTP. The switching of 
disks then becomes minimal. In the case of a two-drive 
system, Howardsoft estimates that the storage disk can 
hold between 7 and 15 extensive returns. 


Documentation 

The documentation for HTP is in an attractive, durable 
package, but its content is only in the fair-to-average 
range. The documentation provides the information you 
will need to run HTP properly, but it does not make a 
very useful reference tool. It is unclear and did not help 
me much in seeing the whole picture. The manual is split 
into seven separate chapters, but the material is presented 
in such a way that I rarely knew where to turn for an 
answer. 

The manual is also a bit sparse—for example, a few 
more forms and schedules in the appendix would have 
been a great help. And the documentation should do 
more than just tell you how to look at the sample case on 
the program disk. It should contain a walk-through for 
setting up a sample return from beginning to end. As it 
stands, the documentation needs rewriting to become a 
worthwhile resource. 


Using the Program 

HTP is not the easiest program to use. To some extent, 
this shortcoming can be traced back to the design of the 
software, but another reason for the program's complex- 
ity is that HTP undertakes quite a bit. The software 
allows you to enter tax data in its rawest and most 
familiar form, eliminates duplication of input, performs 
all calculations, and prints out forms and schedules ac- 
ceptable to the IRS. 

І discovered a flaw іп HTP that could cause the tax 
return to be incorrect. The problem concerns capital 
gains distributions. The amount is entered on Schedule B, 
but HTP does not automatically carry this figure over to 
Form 1040 or to Schedule D. You must enter it again 
manually on either Form 1040 or Schedule D to properly 
compute your tax return. I did not hit upon any other 
critical problems, but the depreciation section was con- 
fusing and in need of improvement. 

HTP could use quite a bit of tailoring. For example, 
when data for a new tax return are being entered, you 
face the same routine used for changing data on an 
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existing return. Every entry must be input as if it were 
changing old data. This means extra steps for each new 
entry, a time-consuming process. Ап adjusted routine for 
new cases is needed. 

Some other refinements are also necessary. HTP lets 
you exit from a form or schedule by entering an “N” at 
the end of a section. Since you are apt to be going back 
and forth between various forms and schedules, this 
exiting capability should also be made available at those 
points where it is necessary to switch to another form or 
schedule. Also, the scrolling method for updating is 
cumbersome. 

HTP screen management needs some work; more often 
than not, the screen seems cluttered. I would sacrifice the 
flashing statements and inverse displays for the clarity 
that some open space would provide. 

A good feature of the printing routine is that you can 
enter as many returns as you want and then walk away 
after you get it going. You'll appreciate this when you're 
running off a few forms and schedules at the same time. 

By the time this review is published, HTP will have 
been substantially upgraded, and many of the weak spots 
will have been corrected, according to Howardsoft. For 
example, the problem with capital gains distribution 
should be remedied, and Howardsoft plans to replace the 
scroling update method with an automatic update 
method and improve the documentation. Some general 
software refining should be evident and a tax-planning 
facility should be added. In addition, Howardsoft will be 
offering separate interrelated software for preparing the 
state income-tax return for certain states. 


Comparisons 

Neither Aardvark nor Howardsoft provides a warranty 
on the results of its software. This means the IRS will 
hold you responsible for inaccuracies, not the software 
houses. 

АТТР stores uncalculated results. The calculated results 
are not filed on the disk, but are printed directly from 
memory, which ensures that the results are consistent 
with the input. In HTP, calculation results are filed on the 
disk and all printing is done directly from the disk. Thus, 
it is possible to change an input and then print an incor- 
rect form because the calculations are based on the old 
input, The HTP documentation warns against this possi- 
bility. 

The only. way to exit from AITP is to shut off your 
Apple II. You cannot use Apple system commands or do 
anything else while you're running AITP. HTP, written 
in Applesoft BASIC, can be terminated to return control 
of your Apple II to you. You can use Apple system com- 
mands and modify the program if you want. 

AITP requires organizational work before you can 
actually input data, and the bulk of the tax calculations 
must also be done prior to inputting data. The nonprofes- 
sional tax planner may have difficulty in deciding which 
figures should be included as part of which inputs. On the 
other hand, nonprofessional tax preparers will not find 
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The Logo Language is Неге 
for the Apple П 


TO SQUIRAL :ANGLE :DISTANCE 
IF DISTANCE > 200 THEN STOP 
FORWARD :DISTANCE 
RIGHT :ANGLE 
SQUIRAL ANGLE :DISTRNCE + 3 

END | 


і 


Terrapin, the Turtle Company, brings you the 
Terrapin Logo Language for the Apple II with 
Turtle graphics, now ready for immediate 
delivery. 

The Terrapin Logo language is a sophisticated 
and powerful language that is easy for anyone 
to use. Although originally intended for 
children, the Logo language is one that the 
most advanced programmers will enjoy using 
too. It includes many features common to 
artificial intelligence research languages 
permitting programs of great power to be 
‘written quickly and easily. Writing comparable 
programs in other languages is usually much 
more difficult and time consuming, 

The Turtle graphics is fun and easy.: With 
simple commands such as FORWARD, RIGHT, 
and PENUP you can draw in six hi-res colors. In 
just a few short sessions you can learn to create 
figures more complex than the one above 
whether you know how to program or поі. 

But the Terrapin Logo language is more than 
just a graphics language. It supports: 
list structure, allowing easy manipulation of 
words (strings) and lists 
user defined procedures which can be used 
exactly as if they were part of the language. 
fully integrated screen editor for procedures 
and text 
floating point and integer arithmetic 
a total of 120 primitives (commands) including 
30 graphics commands 
recursion 
assembly-language interface capability 
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The Terrapin Logo language was developed 
by the Artificial Intelligence lab at the 
Massachusetts Institute of Technology. 
Terrapin is now authorized by MIT to dis- 
tribute the results of its 12 years of research to 
you. To provide quality support for the 
language, Terrapin has assembled a team 
that includes two of the three authors who 
developed the Logo language for the Apple I] 
at MIT, as well as Dr. Feurzeig, the originator 
of the Logo language. 

Every copy of the Terrapin Logo language 
comes with complete documentation. To run 
the language, a 48K Apple II with a 16K RAM 
card or a language card, and one disk drive 
is required, 

Terrapin also offers the robot Turtle, and the 
following books: Turtle Geometry, Special 
Technology for Special Children, Mindstorms, 
Katie & the Computer, and Apple Logo from 
Byte Books. 


Suggested retail price: $149.95 
To order or for more information, call or write: 


е Өр. Terrapin, Inc. 

шайр ы 6/8 Massachusetts Avenue 
Cambridge, MA 02139 
(617) 492-8816 


“Lago” trademark under license from Bolt, Нетапек & Newman. Ine. 


Ғогт Description 

Form 1040 U.S. Individual Income Tax Return 
Schedule A Itemized Deductions 

schedule B Interest and Dividend Income 

Schedule C Profit (or Loss) from Business or Profession 
schedule D Capital Gains and Losses 

Schedule Е Supplemental Income Schedule 

Schedule F Farm Income and Expenses 

Schedule G Income Averaging i 


schedule R&Rp 


Credit for Elderly 


schedule SE Computation of Social Security Self- 
Employment Tax 

Schedule TC Tax Computation Schedule 

Form 2106 Employee Business Expenses 

Form 3468 Computation of Investment Credit 

Form 4562 Depreciation 

Form 4726 Maximum Tax on Personal-Service Income 

Form 4797 Supplemental Schedule of Gains and Losses 

Form 5695 Energy Credits 

Form 2210 Underpayment of Estimated Tax by 


These additional forms are offered in a special supplement 


Individuals 


for those who need them. 


Form 2119 Sale or Exchange of Principal Residence 
Form 4625 Completion of Minimum Tax— Individuals 
Form 6251 Alternative Minimum Tax Computation 


Table 2: A list of all the forms and schedules handled by 
Howardsoft's Tax Preparer. 


HTP above their level of tax expertise. Inputs need no 
prior handling if you use the itemization routine, and you 
make entries as if you were manually completing the 
return. There is nothing extra to be concerned about and 
a lot of the bother is taken away. (See table 2 for the 
forms and schedules which HTP emulates and prints 
out.) 


Both Aardvark and Howardsoft offer updated soft- 
ware to reflect necessary revisions due to changing tax 
laws. Aardvark makes new versions available to its users 
within weeks of the passing of tax legislation. Howard- 
soft publishes its software revisions in January of the next 
year, because the IRS does not publish the final versions 
of its new forms and schedules until the end of the calen- 
dar year. Both software houses offer these revisions to 
their customers at a fraction of the cost of the original 
software. Aardvark and Howardsoft arealso periodically 
expanding and enhancing their software at a reasonable 
cost. 


Conclusions 

eNeither Aardvark's Individual Tax Plan nor Howard- 
soft's Tax Preparer is for the novice. AITP is clearly 
aimed for use by the tax professional. HTP can be worth- 
while for the nonprofessional as well as the professional, 
but it does require some tax knowledge. 

eAITP is a polished product. It is well structured, clear 
in its documentation, and easy to use. НТР is an 
ambitious product, but some refinements would make it 
easier to use. 

e AITP and HTP perform as advertised, and the print- 
outs produced are in accordance with the documentation. 
eAITP is tax-planning software. НТР does tax record 
keeping and prepares and prints the tax return. The two 
programs are not in direct competition, Together they 
include all phases of tax preparation. в 
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Tax Tips for Computer Owners 


Melvyn Feuerman 


46-15 Westminster Rd. 
Great Neck, INY 11020 


Melvyn Moller, CPA 
25 West 43rd St. 
New York, NY 10036 


The Economic Recovery Tax Act of 1981, signed 
into law by President Reagan on August 13, 1981, pro- 
vides the largest tax reduction in our nation's history. 
We will focus on the tax breaks the new law provides 
to individuals using computer systems in their trade or 
business. 

One of the major objectives of the Tax Act of 1981 
was to encourage companies to invest in capital equip- 
ment (such as new computer systems) by simplifying 
and speeding up the depreciation of equipment and by 
providing a research and development (R&D) tax 
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credit. Some new business deductions became effective 
retroactively to January 1, 1981. The R&D tax credit 
went into effect July 1, 1981. 


Business Deductions 

The new tax law simplifies the method for com- 
puting depreciation on equipment, such as computers 
used in your business. Effective January 1, 1981 (this 
tax year!) you may use the new Accelerated Cost 
Recovery System (ACRS) to compute the amount of 
depreciation you can take each year. For computer 


ЭТОР 
SOFTWARE 


.. FAILURES 


Using a micro in a product sounds easy... 
One piece of software can make the difference 


What do you do when the software 
doesn't work? Over the years, we have 
seen many good products fail, either 
before or after they reached the market, 
because the microprocessor software 
did not do its job. 


WHAT WENT WRONG? 


Many of the failures occurred because 
the people programming the micro did 
not know howto organize a large control 
program. Those responsible for the pro- 
duct implementation were wizards at 
hardware design and had easily coded 
small micro control programs before. 
But the programming techniques that 
worked for less than 2K bytes of code 
simply fel apart as the program grew 
beyond 4K bytes. 


Unfortunately, the loops and tests and 
flags that work so well for a small pro- 
gram get out of control very rapidly as the 
program grows. Pretty soon, some of the 
things the program must do are not 
being done fast enough. The code gets 
too complicated, difficult to modify and 
unreliable. The result: another software 
failure! 


Fortunately, these problems can be 
avoided by using a program manager. 
You can divide your complex control pro- 
gram into a number of separate, more 
manageable programs, called tasks, 
each designed to do one job. For exam- 
ple, a Keyboard Task might handle user 
input; a Printer Task might generate re- 
ports. Each task can be written and tested 
separately and then combined to form a 
reliable, finished system. 


The program manager, called a multi- 
tasking executive, supervises the orderly 
execution of these tasks, assuring that 
themostimportant jobs always get done 
first. Tasks appearto be executing simul- 
taneously. It's almostlike having a separ- 
ate CPU for each task! 


CP/M s a trademark of Digital Research Corp.; FLEX ts a trademark of Technical Systems Consultants. Inci 28015 a trademark of Zilog Corp. 


Thatis why professional software des- 
igners are now turning to AMX as the 
starting point for their product and sys- 
tem designs. They know that AMX will 
shield them from the difficulties of mana- 
ging the micro, freeing them to concen- 
trate on their application. 


AMA 


AMX is our multitasking executive for 
the 8080, 8085, Z80 and 6809 proces- 
sors. We're rather proud of it. We made 
AMX compact, very fast, and ROMableto 
meet our own application needs. Even 
though the AMX nucleus is less than 
1400 bytes In size, it features multiple 
task priorities, intertask message pas- 
sing with priority queuing, external event 
synchronization, and interval timing with 
32-bit precision. Each feature is clearly 
explained in the AMX Reference Manual. 


RELIABILITY BUILT IN 


We don't know anyone whocan write 
an executive without errors, so we 
thoroughly tested AMX in real applica- 
tions before ever offering it as a product. 
That is why not one system malfunction 
has ever been attributed to AMX. That 
kind of reliability just isn't an accident. 


HARDWARE INDEPENDENCE 


AMX does not require a particular 
hardware configuration. Of course, it 
does need a microprocessor, but even 
there we offer you a choice, You control 
your environment. You pick the 1/О 
method. You decide the most optimum 
interrupt service technique for your sys- 
tem. AMX will support your choice. 


between success and failure. 


High level language interface modules 
are available separately to allow AMX to 
be used with most popular program- 
ming languages including PASCAL, C, 
PL/MandFORTRAN. Of course, you can 
also code in assembly language if 
required. 


Users of the CP/M and FLEX Opera- 
ting Systems can utilize our AMX inter- 
face modules to access information on 
diskette in real time. 


COMPLETE DOCUMENTATION 


AMX can be judged by the quality of 
our documentation. The positive re- 
sponse from our users has exceeded 
our expectations. Our manuals are es- 
pecially valuable to those just being 
introduced to real-time multitasking. 
More experienced users will appreciate 
the fact that we deliver AMX source on 
diskette to permit AMX to be moved to 
the software development system of 
your choice. 


HOW TO ORDER 


A specification sheet and price list are 
available, free. Your check or money 
order for $75 will purchase the AMX Ref- 
erence Manualforimmediate evaluation 
(specify 8080, 8085, Z80 or 6809 proces- 
sor). Add $25 for postage and handling 
outside USA and Canada. The standard 
AMX Multitasking Executive package, 
including source code, is available for 
$800 after signing our liberal license 
agreement. 


AMX is the choice of professionals the 
world over. Make it yours, today. 


LE KADAK Products Ltd. 


Е 1847 West Broadway Avenue 
Vancouver, B.C., Canada V6J 1Y5 
Telephone (604) 734-2796 
Telex 04-55670 
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equipment purchased іп 1981 the applicable recovery 
percentages are: 


Year 1 15% 
Year 2 22% 
Year 3 21% 
Year 4 21% 
Year 5 21% 


For example, if you purchased a computer in 
November 1981 for $5000 you can depreciate $750 
(5000 X 0.15) in 1981. You can also get an invest- 
ment tax credit of 10 percent ($500) on the purchase of 
the computer. (It is interesting to note that the so- 
called “half-year” convention works to the advantage 
of the taxpayer who buys a computer near the end of 
1981. He gets the entire tax deduction and tax credit, 
although the computer will be used for only a short 
time in 1981.) 

You do not have to use the new ACRS to compute 
depreciation. You still have the option of computing 
depreciation using the straight-line method. 

The Tax Act did repeal one tax break-.-the first-year 
extra depreciation allowance of 20 percent of the cost 
of the equipment. Equipment that you purchased prior 
to January 1, 1981 should be depreciated using the 
same rules that were in effect before the new law. 

Hardware and software developers should take note 
that R&D equipment that they purchased after 
January 1, 1981 receives special treatment. They get a 
special tax break that allows them to depreciate R&D 
equipment over a three-year period. The applicable 
recovery percentages are: 


Year 1 25% 
Year 2 38% 
Year 3 37% 


Beginning in 1982, owners of computers (or any 
capital equipment) will have the option of deducting 
up to $5000 for hardware and software purchases 
made іп 1982, This tax break will have the very 
positive effect of encouraging those budding software 
and hardware entrepreneurs who work full time and 
have plenty of W-2 income to purchase a computer 
system to start their own businesses. This break should 


be very important to developers of software for the. 


new IBM Personal Computer. 


Research and Development Tax Credit 

Another perhaps more significant new tax break for 
software and hardware developers is the Research and 
Development Tax Credit, which retroactively went 
into effect July 1, 1981. You won't find too much 
about this credit in your new 1040 instruction manual 
from the IRS, but a new Form 6765—Credit for In- 
creasing Research Activities—will help you on lonely 
nights around April 15, 1982. 

The R&D Tax Credit applies if you are launching a 
new computer product or significantly improving an 
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existing computer product and you are having addi- 
tional R&D expenses as compared to the last three 
years. You can get a tax credit of 25 percent of the in- 
crease in R&D expense. You will also have the option 
of taking all of the R&D expense in one year. 

For example, let's assume that you have a software 
business and that between July 1, 1981 and December 
31, 1981 you spent $15,000 developing a new com- 
puter product, such as a new mailing-list program or 
an improved electronic spreadsheet. Also assume that 
you spent $10,000 on R&D between July 1, 1980 and 
December 31, 1980. Then, if your business is a sole 
proprietorship you can take the $15,000 as a business 
expense on Schedule C and you can take a tax credit of 
$1250 (25 percent of the $5000 R&D increase) as an 
R&D Tax Credit on form 1040. 

The R&D Tax Credit is of less value to companies 
that have had little R&D expense in prior years. For 
example, the R&D Tax Credit for a new business is 
only 12.5 percent of R&D expenses. 


New Penalties 

One final comment on the depreciation and R&D 
tax credits that we have outlined above. They can be 
used only if you are using your computer in a trade or 
business. This can be a part-time business, but it can- 
not be a hobby! 

The Tax Act of 1981 also contains additional 
penalties for taxpayers who file false information, are 
negligent in their underpayment of taxes, or "pad" or 
overstate certain deductions. For example, if you 
underpay your tax because you took too large a 
deduction for depreciation, you will have to pay a 
special penalty. Furthermore, interest payments on 
money you owe the IRS will accumulate at the prime 
rate of 20 percent established on October 15, 1981. 
Clearly it is in your best interest to select a competent 
and honest tax adviser to help you prepare your tax 
return! 


Conclusion 

The Tax Act of 1981 should have a very positive 
effect on the growth of the computer industry. The 
Tax Act provides incentives for business to purchase 
computers, and, perhaps most important, it encour- 
ages the development of the "cottage industry" of soft- 
ware developers by providing them with R&D tax 
credits. li 
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MICRO-SCI IS IN THE GAME FOR ALL THE APPLES... 


— — 


Tray Ei RP ais S o ERE, 


H-SCI. 


. WITH A FULL HOUSE OF 5!4" DRIVES 


Micro-Scl has threa disk drives and two 
controllers so you can configure your Apple II^ or 
Apple i! Plus™ diti ю fit your Individual budget 
and рапоппопсе! oe 


--А2 

The new A2 ist is the R compat substitute 
for the Disk IL” inte 05 the second drive on 
an existing controller, or os a full A2 subsystem. 
The A2 drive or A2 subsystem is an ideal choice 
when tha drives will be е primary used for 
entertalnmant of prepackaged sofware programs. 

THE SECOND АСЕ--А40 

The A40 is a price/performance alternative to the 
Disk IL With 40 tracks, you get an additional 20K 
bytes, and foster track-to-track access. The A40 |5 
Intended for use in dedicated DOS, CP/M and 
Poscal rmv and as a companion drive for 
the А70.Тһа A40 is Micro-Scis most cost-effective 


VATES THE THIRD АСЫ: А70 


The A70 15 the price/capachy altemative. 

А! over 0 quarter. million bytes per drive; the A70 
Dos the capacity of two Disk Ils or an elghtinch 

ору, but costs only slightly more thon a single 
bid One А70 Xn OS file as lar [9e 0s 
270K, а CP/M file up to 254K, and 560 blocks 
in Pascal. 

THE PAIR— MICRO-SCI'S CONTROLLERS 

The А2 comes with 0 unique new controller. 
This controller supports any combination of A2s or 
Disk 115, you have complete flexibility, 

The A40 and A70 share 0 common controller. 
Mix А405 and А705 in any fashion, one A40 with 
опе A70, two A40s or two А705 — all on the 
same controller. 

You can have a/Disk II or A2 controller with 


U-SCI 


MICRO-SCI 


Disk Il or A2 drives and still add оп A40 оғ A70 
subsystem. UL FA full eL compatibility. 


Versatility, rellabitty, ОРЫШ оге ossured 
when choosing Micro-Sci. Pick the drive, pick the 


controller, Pl me соро and function. 

your need; DOS 32. 3 ascal, CP/M, gone or 
в-раск деа software, “Micro Sci has the d 

Start wherever you with the knowled 


yo ge 
that you can expand without concem. All Micro-Scl 
products are bocked by a full 120-day warranty 
(parts and labor). 

Our complete line of Apple compatible products 
makes us the dealers choice. Were always looking 
for good dealers. 

Intemational dealer Inquiries: 
Intemational Markets Co., Telex: 69-6191. 
TELEX CO LSA 


17742 IRVINE BOULEVARD s SUITE 205 «TUSTIN, CALIFORNIA 92680 е 714/731-9461 e TELEX: 910-346-6739 


""APPLE 1, APPLE П PLUS — "DISK H 


MICRO-SCi IS А DIVISION OF STANDUN CONTROLS, INC, 


APPLE, APPLE 1 AMD DISK |) ARE REGISTERED TRADEMARKS OF APPLE COMPUTERS, CUPERTINO, CALIFORNIA 
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Book Reviews 


Beyond Games: 
Systems Software 
for Your 6502 
Personal Computer 


Ken Skier 
BYTE/McGraw-Hill 

New York, 1981 

433 pages, softcover $14.95 


Reviewed by 

Bob Katz 

248 East 90th St. Apt. 3B 
New York, NY 10028 


At last! An assembly-language pro- 
gramming book that develops useful, real- 
world tools, has no mathematical rou- 
tines, and is written in plain English. In 
fact, Beyond Games not only teaches you 
how to write programs, it’s entertaining. 

If you own an Apple II, Ohio Scientific 


T) 
Forms To Ме 


Challenger І-Р, PET 2001, or Atari 800, 


you'll be able to make direct use of the 
routines developed in this book. But 
owners of other 6502-based machines 
(such as KIM, SYM, AIM, etc.) need not 


despair—Ken Skiers routines interface 
directly with a microprocessor's software, 
not with any system-specific hardware. 


For example, Skier develops a text- 
editing program step by step. One of the 


first things this program must do is find 


the ASCII value of a key that has been 


pressed. Skier teaches us that calling a 
subroutine 


gives this subroutine the name GETKEY. 


All microcomputers that have keyboards 


already contain the housekeeping routines 


used to get the value of a key. Some com- 


puters call it GETKEY, others may call it 


by a different name, e.g., GETCHR for 


"get character." But essential this 
subroutine always reduces to a single 
КОМ (read-only memory) address which 
may be called from Skier's main program. 

Skier has researched this calling ad- 


Miers Industry" 


е 7 working day RUSH service 
е FREE demo samples 

| e Quality design 

е Vary COMPETITIVE PRICES 
e Personalized assistance 


е FREE shipping іл continental U.S | 


* COMP MURENTARY quotes on 
Custom forms 


ТАТЕМ 


form you may need! 


CALL TOLL FREE: (800) 854- 
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Currently providing forms support 


for: 


Systems Plus * Vector • TCS е Alpha Micro 
Radio Shack е Insofi = IMS е Continental » DI6S 
Libra = Structured Systems Group е Peachtree. | 


(Anchor а Accounting Plus « ЕРІ » Designer • MCS 
| Graham Dorian е МОВА * Durango » Dynabyte 


11 
EI OICES| Call NOW for FREE sam 
packet. Your customer service 


ple forms 


representative is walting to assist 
you with your continuous forms 
needs! 


ЕА Checks 8384 Hercules St. | 
To-Go La Mesa, СА 92041 


2750; (800) 552-8817 іп СА 
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is a sound programming 
technique to perform the maneuver. He 


dress, as well as the addresses of all other 
necessary subroutines within the Apple II 
and the other computers. Beyond Games 
contains specific Apple, Atari, PET, and 
OSI versions of a machine-language text- 
editor program, visible-monitor program, 
print utilities, and screen-management 
utilities. These programs are identical in 
their assembly-language source-code 
form, regardless of the computer. Thus, 
owners of other 6502-based computers 
who wish to use Skiers programs can 
look up the addresses of their GETKEY or 
other routines, then substitute these 
addresses. The documentation provided 
with a computer should give the addresses 
of important ROM subroutines. 

You may wish to develop an assembly- 
language or machine-language program 
on your own, or alter some of the routines 
for a specific computer not directly sup- 
ported by the book. You should have no 
trouble doing this. Skier teaches how to 
structure a program using the "top down" 
technique and how to deal with problems 
in little pieces—in other words, how to 
proceed logically through the writing of 
an assembly-language program. 

A word about the specific routines. 
Skier's text editor is very basic and is not 
designed to be a word processor. It is 
designed to write and edit text for insert- 
ing (and deleting) strings of any size into 
any memory location. Even if you don't 
need any of the routines he provides, the 
exercise of reading Beyond Games will 
teach you just how a text-editing program 
is constructed. That alone is worth the 
price of the book. 

If you do decide to use his routines, 
Skier provides several means to load them 
into your computer. The easiest (and most 
expensive) method is to order a data 
cassette directly from Skier. The next 
easiest is to key in the machine-language 
programs from BASIC by using data 
statements and Skier's object-code loader. 
The latter program contains checksums to 
protect you from entering mistakes into 
memory. With care you can also load 
routines directly into memory as hex- 
adecimal bytes. 

In conclusion, those programmers who 
wish to learn how to write such math- 
ematical routines as 16-bit arithmetic and 
logarithms should look elsewhere; those 
who wish to learn how to turn on the 
relay that controls their lawn sprinkler 
should also look elsewhere. But anyone 
who wants to learn to create logical ma- 
chine-language programs, debuggable 
programs, or well-documented programs, 
should read Beyond Games: Ш 
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The new HIPLOT DMP Series 
6-pen option makes high perfor- 
mance multi-pen plotting affor- 
dable. It's available on the DMP 2, 
3, and 4 models in the HIPLOT 
family so you can enjoy the 
advantages of multi-colored plots 
on 8%” X 11" (DIN A4) surfaces. 
Of course, you also get the standard 
HIPLOT range of capabilities such as 
intelligence, controls, interfaces and 
resolutions. There's a model for vir- 
tually every plotting application. 


Big Performance in a Small Plotter 
Since it's introduction, the 

HIPLOT DMP Series has been rec- 

ognized as the innovative plotter 


TM Trademark of Houston Instrument. 
* U.S. Suggested retail prices. 
Centronics* registered trademark of 
Centronics Data Computer Corp. 


line which made low-cost, high 
performance digital plotting a 
reality. 


Now, with our new 6-pen 
option, there's an exciting new 
dimension in the DMP Series' ver- 
satility. Imagine two standard 
models with RS-232-C and parallel 
interfaces, four intelligent models 
with RS-232-C or Centronics®com- 
patible interfaces, a choice of con- 
trols, resolutions, and pen speeds. 
Add to this the ability to plot with 
6-pens on paper, vellum or mylar 
(ideal for overhead projectors) and 
you have the ultimate plotter 
price/ performance combina- 
tion — the perfect choice for the 
user or OEM. 


Puer n pierre 
k 
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8-Pen Models Also Available 


If you need a little more 
capability, take a look at our new 
8-pen option. It’s available on the 
DMP 5, 6, and 7 so you can have 
8-pen multi-colored plots on 
11” X 17” (DIN-A3) surfaces. 


Why wait? Let us send you 
complete information on this 
breakthrough in affordable, multi- 
pen plotting. Contact Houston In- 
strument, P.O, Box 15720, Austin, 
Texas 78761. (512) 835-0900. For 
rush literature requests, outside 
Texas, call toll free 1-800-531-5205. 
For technical information ask for 
operator #5. In Europe contact 
Houston Instrument, Rochester- 
laan 6, 8240 Gistel, Belgium. 
Phone 059/27-74-45. 


INSTRUMENTS & SYSTEMS DIVISION 


Together. wel create tomorow 


BAUSCH & LOMB (S) 


Circle 146 for literature. 
Circle 147 to have representative call. 


BUILD YOUR OWN 


Z80 “Bit BYTES 


Ciarcis’s | 
Circuit Gellar 


BY STEVE CIARCIA 


Volume Il 


„өс: Gircuit Gellar | 


Ciarcia's Circuit Cellar, 
Volumes I, II, & III 
by Steve Ciarcia 


Collections of Steve Ciarcia's perennially 
popular columns from BYTE Magazine, these 
three volumes are sure to please home computer 
users and electronics hobbyists. Volume I 
includes power conversions, programming 
EPROMs, remote terminal interfacing, touch- 
input video display, and more. Volume II, 
focusing on projects which interface the personal 
computer with the home, features useful applica- 
tions such as a computer-controlled home securi- 
ty system, computerized appliances, input-output 
expansion for the TRS-80, and even a computer- 
controlled good 1 stove. Volume Ш offers low-cost construc- 
tion projects such as an ultrasonic rangefinder, handheld 
remote COIDDULCT ¢ ontrol Ди Баце, ала а 
ontro rized iom, to name just a few. 


Po Build | our Own Z80 Computer 

T This compli е guide to building ғ a working computer offers 

eng inee TS, students, an 1 hobbyi: ts а in excit ing zd alte rnat ive to | buying а computer. With clear 

instructions, Ste ге Ulan cia fully xplains | now Д С] build ғ а basi gle в. b OE TO micro-computer 

- eek. ОЁ 78 0 TUL гор осе: 5507. ‘The finis ne ed pr С oduct f f 22 tur ъс а 1 K-byte operating 
system 1, Serial 1E and par: allel ports ? ‚ hexa decimal display, au au 1dia oc assette mass storage, and easy 

expansion to include a video terminal. 


Please Send 


| B2 
Ciarcia's Circuit Cellar, Vol. | $8.00 Call Toll-Free 800/258-5420 
Ciarcia's Circuit Callar, Vol. ІІ $12.95 
Ciarcia's Circuit Cellar, Vol. 111 $12.95 
Build Your Own ZBO Computer $15.95 
Nama Check Enclosed 
Bill Visa/ 
Address MasterCard # 
City = Stata 21р Expiration Date 


BYTE Books 70 Main Street Peterborough, М.Н. 03458 Please add .75 per book to cover shipping cost. 


Hardware Review 


Dithertizer II 


Joe Tomas 
Computer City 
1525 South Willow St. 
Manchester, NH 03103 


The Dithertizer II, a new video-digitizer interface for 
the Apple II computer, creates high-resolution digitized 
images that can be printed on any printer that has 
graphics capability. Most Apple users have probably 
seen graphics demonstrations with pictures of Winston 
Churchill, Albert Einstein, or soccer balls. These “pic- 
tures” were all created by a video digitizer. 

Designed by David Hudson of Computer Stations Inc., 
the Dithertizer II uses a video camera with external syn- 
chronization to load any image that can be captured by 
the camera into the memory (high-resolution-graphics 
pages) of an Apple II. The Dithertizer II is a "frame- 
grabber,” direct-memory-access-type (DMA) digitizer, 
requiring only one frame or У,, second to capture a binary 
image. The software lets you create pictures in either of 
two ways: (1) as a "dithered" gray scale built from mul- 
tiple binary (black-and-white) images, or (2) as image- 
intensity contours, using image subtraction from two 
frames. The number of frames required to create a 
dithered image is dependent on the dither matrix size, 
which is selectable via the software. You must use game 
paddles to adjust the contrast and density of the image 
being created and view the results on the monitor. 


Installation 

I ran into a slight problem when I installed my Dither- 
tizer II. The Dithertizer II interface card, which is inserted 
into slot 7 of the Apple, has two cables attached to it. The 
first cable has a 6-pin DIN-type connector that attaches 
to a Sanyo video-camera cable. The second cable is a 
two-conductor wire with a "piggy-back" IC (integrated 
circuit) socket at its end. The instructions told me to 
remove the 741,534 IC at location C-14 on the Apple's 
motherboard and replace it with the adapter socket. The 
instructions placed great emphasis on the orientation of 
pin 1 when inserting the adapter socket. Next, I reinserted 
the 741,534 IC into the adapter, which completed the 
installation. 

After checking the installation, І was ready to go. I 
mounted the camera on a tripod, aimed it at myself, and 
booted the software. According to the instructions, the 
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display monitor should have displayed a dithered image. 
Unfortunately, Murphy's law prevailed—all I saw on the 
video display screen was diagonal scan lines. Turning the 
system off, I double-checked the installation. It seemed 
odd that when the adapter socket was inserted at location 
C-14, the two-wire cable should extend out the front of 
the socket rather than the back, especially since the inter- 
face card was located behind the socket. Even though pin 
1 was properly oriented, I removed the 74LS34, reversed 


At a Glance 


Name 
Dithertizer |! 


Use 
A high-speed frame-grabber, DMA-type video digitizer designed to 
create computerized images or pictures. 


Manufacturer 


Computer Stations Inc. 
11610 Page Service Dr, 
St Louts, MO 63141 


Price 
Dithertizer II interface, 5300.00; Sanyo VC1610X Video Camera, 
5410.00; Package System Price, $650.00. 


Hardware required 


Apple Il or Apple Il Plus, 48K bytes of user memory,one floppy-disk 
drive with controller, game paddles, video monitor or TV with RF 
(radio-frequency} modulator, one of the following printers with ap- | 
propriate interface: Integral Data Systems models 225, 440G, 

445G, 460G, 560G, NEC Spinwriter models 5510 or 5520, 

Anadex models DP9500 or DP9501. 


Software required 
Dithertizer software included. 


Software options 
Computer Stations Enhanced Graphics Software for the 
appropriate printer. Price: $44.95. 


Documentation 
17-раде hardcover notebook-style manual. 


Audience 
Home hobbyists, photo studios, attention getter for trade shows, 
motion detection. 
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the socket, and replaced the IC. Holding my breath, I 
again turned the system on and behold: it worked. 
Obviously, the adapter had been miswired. Fortunately, 
no damage occurred. 

The Dithertizer II software contains machine-language 


Figure 1: A “dithered” image of the author, as rendered by the 
Dithertizer II. 


THE BIGGEST NAME IN LITTLE COMPUTERS 


ТН5-80” Model II — Your Best Buy 
In a Business Microcomputer 


TRS-80computers, ОП 
software and peripherals 


Similar values on all merchandise 


CALL TOLL FREE: 


800-351-1580 
In Texas 915-283-2920 


Van Horn Office Supply 


701 W. Broadway — PO Box 1060 
Van Horn, Texas 79855 
em DEALER G055 
-—] Form F48 Provided 
Standard Warranty on Merchandise 
THE NATIONWIDE SUPERMARKET OF SOUND® 
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routines for frame-grabbing, dithering, and contouring. 
It includes a demonstration program, written in BASIC, 
that shows the use of all three routines. The software is 
supplied in DOS 3.2.1 format, and I had no problem in 
MUFFINing it to DOS 3.3 format. 


Implementation 

Using the Dithertizer II is very simple. Game paddles 
are used to adjust the displayed image. Paddle 0 sets the 
black level, while paddle 1 adjusts the contrast or gray 
tones. Other options, selectable via single-keystroke 
commands, allow dithering, contouring, freezing the 
image, saving image to disk, printing the image, and 
more, Pressing H (for HELP) will display a menu listing 
all commands and options. 

The documentation is short, but it is complete and eas- 
ily understood. After reading it, I started experimenting, 
and it took me only a few minutes to become accustomed 
to image processing. The only part I had difficulty with 
was determining the amount of gray scale required to 
create a well-balanced or shaded image. With a little trial 
and error, I was soon printing good-quality images. 

Focusing the camera is important in order to create a 
sharp image. The Sanyo camera is not a conventional 
video camera as used on VCRs (video-cassette recorders), 
but a commercial camera like those used in closed-circuit 
systems. Unlike VCR-type cameras, the Sanyo does not 
have through-the-lens viewing to facilitate focusing. The 
focusing-adjustment ring on the lens is calibrated 
reasonably well; however, it is difficult to obtain 
accurate focusing at close range. To overcome this prob- 
lem, I attached a cable to the RF (radio-frequency) output 
connector of the camera and then connected it tempor- 
arily to the input of my video monitor. This allowed me 
to focus the camera acccurately. Then I disconnected the 
cable and plugged the monitor back into the Apple. Inci- 
dentally, you can make close-up shots (as close as two to 
three inches) by carefully unscrewing the camera lens to 
change its focal length. Also, use a white background if 
you plan to do portrait or high-contrast work (see figure 
1) A white background allows better resolution and 
detail. 

Despite the fact that the Sanyo camera is designed for 
black-and-white images, І found that I was able to 
achieve better gray scale and shading by using a color 
video monitor. The color monitor displayed some gray 
shades as "blue over gray." This enabled me to determine 
differences in gray scale, which ultimately resulted in 
higher-resolution images. A black-and-white monitor 
made this slightly more difficult to accomplish. 

As supplied, the software does not have print routines 
installed. Assuming you have a printer with dot-graphics 
capability, you must either write your own print drivers 
or purchase Computer Stations Enhanced Graphics 
Software. This software is available for Integral Data 
Systems Paper Tiger printers as well as for the NEC Spin- 
writer models 5510 and 5520 and Anadex models DP9500 
and DP9501. The addendum I received with the 


INTRODUCING 
CALCSTAR. Presenting CalcStar — another standard- 


setting software product in the WordStar 


tradition. 
A HER CalcStar is MicroPros new electronic 
IN DISPE N $ ABLE spread sheet and financial modeling program — 


a sophisticated, yet easy to use, calculating 


| and planning toolfor CP/M*based computers. 
BUSINESS The ultimate electronic spread sheet. 


numerical problems in business and finance. 
Helps you make budget plans and sales fore- 

M | CROPRO. casts with greater speed and accuracy. And 

м “what if questions you face in business. 

TH E WORDST, And CalcStar also has a unique MicroPro 

advantage: It joins with WordStar to combine 
PEOPLE ө spread-sheet and word-processing capabilities in 
CalcStar software eliminates the need to use ledger paper " an 

ever again. It turns your video screen into a window’ on 
agiant electronic hr sheet, with up to 600 entries arranged 


p С - CalcStar calculates solutions to complex 
projects figures into the future to answer the 
several powerful ways. 
the way you want. Then, by inserting formulas into CalcStar, 


you create financial models that simulate the future numeri- 

cally. And predict the outcomes of your business decisions. 
When you notice what CalcStar can do for your business, 

youll wonder how you ever got along without it. (If you're 


f am 


А glance at CalcStar features 


now a WordStar user, you probably already know the feeling.) Runs on CP/M version 20 or above, with 80- 
g Д . r i а ға t t 
The MicroPro bonus. Like WordStar, CalcStar is Koi. OOO e io 
packed with innovative features that make it versatile and ee ы A 
И A А Highly user friendly: Call up full screen of help 
еа у to use. Features like Automatic Forms Mode, which or use help menu. WordStar-like cursor commands. 
lets an es user enter data into a spread sheet ИНВ 
quickly an with less chance of error. - Stores ou ool pis along with data, for 
CalcStar’s greatest innovation is its ability to join with сс LM 
Wor dStar Whi Ea Math functions include average, minimum, 


means, for Бары gne you can use WordStar's | maximum, logarithms, exponents, and regression 

-— ; ; TP analysis 

printing options, like boldface and underlining, to dress 

up financial documents. And you can insert sections of SOFTWARE 

CalcStar's spread sheets into your WordStar documents. THAT MEANS BUSINESS 
This kind of flexibility should come as no surprise if 


youre already familiar with the MicroPro software family — 
a line of programs designed to work together to multiply MicroPro 


your picem diving power. Visit your MicroPro dealer to RU ERU E ci 
find out just how big a difference all our products can (415) 457-8990; Telex: 340-388 
make in your business. We predict you'll discover it’s not just 

CalcStar or WordStar that's indispensable. It's MicroPro. | Е та ВС dina. an 
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Printer Driver Packages Service Dr., St Louis, MO 63141. 

Several software packages allow Apple II high-resolution Progressive Software has released its Graphics Printing 
graphics to be printed out as hard copy. The pictures accom- System for the Diablo and NEC full-character printers. The 
panying this article were printed with Computer Stations’ program prints the graphic image from the high-resolution 
software drivers for the IDS Paper Tiger. Computer Stations screen to the printer via the Apple High Speed Serial Inter- 
also sells the Enhanced Graphics Software package for the face card (or equivalent). The picture above of Abraham Lin- 


Epson MX-80 dot-matrix printer. Pictures can be created coln is an example of the Graphics Printing System's out put. 
with a graphics tablet or with the Dithertizer Il and are saved The package can be used with a Diablo 1620 or 1640 or with 
as binary disk files. This package requires an MX-80 a NEC Spinwriter 5510 or 5520, costs $109.95, and is avail- 
equipped with the Graftrax 80 high-resolution option, costs able from Progressive Software, Suite 323-Blue Bell West, 
$44.95, and is available from Computer Stations, 11610 Page Blue Bell, PA 19422. 
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WHO HAS THE SOLUTION. 


MicroAge is your Solution 

Store ... that means at 
r MicroAge Computer Stores 
| we have a wide selection 
of time-saving computer- 
ized business systems 
designed specifically to 
solve the daily cash flow 
problems every business- 
bz man faces. 


9 MicroAge has computer- 
ized business systems that 


quickly and affordably allow you to regain con- 
trol of your critical accounts receivable ... at last 
making it possible for you to carry out effective 
collection procedures on a consistent basis. 
MicroAge has accounts receivable program 
packages to automatically display and update 
account information; prepare trial balance 
including a balance-due and delinquency aging 


VISIT THE STORE IN YOUR AREA: 


Ej Paso. Texas Aurora, Colorodo Milwoukee, Wisconsin 
(945) 591-3349 (303) 696-6950 (444) 257-4400 

Rockville, Morytond Rochester, New York Mountoin View, Californio 
(304) 762-7545 (746) 244-9000 (445) 964-7063 

Tucson, Arizona Hursi, Texas Scottsdole, Arizona 

(402 790-8959 (817) 284-3413 (602) 941-8794 
Albuquerque, New Mexico Solino, Kansas Anchorage, Alaska 

(505) 863-0955 (913) 823-7596 (907) 279-6645 

Pleosont Hill, Calliornia Ortond Pork, Minois San Diego, Collomia 
(445) 680-1489 (312) 349-5080 (744) 278-0623 


report, and take care of dozens of other tasks 
that eat into your time and profit! 


Computerized business systems from the Micro- 
Age Compuler Store are available in the $5,000 
to $45,000 range, to suit the individual budget of 
your small business or professional practice. 
MicroAge backs up every system with personal- 
ized service, warranty service and repair, instal- 
lation, systems consulting, even customer train- 
ing. Visit the MicroAge Computer Store in your 
area soon with your business problems, and let 
us help you with the solution. 


"А | j 
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Richardson, Texas 
(244) 234-5955 


Minneapolis, Minnesoto 


Indianapolis, indiana 
(317) 849-5461 


Portiand, 


Houston, Texas 
(743) 440-7547 
W: Palm Beach, Florida 


(642) 339.1777 (503) 256-471 (305) 683-5779 

Omaho., Nebrosko Norwalk, Conneticut Toronto, C 

(402) 339-7444 (203) 844-0851 (416) 487-5551 

Phoenix, Arizona Sl. Louis, Missouri Houston, Texas 

(602) 265-0065 (344) 567-7644 (743) 270-9647 

Columbus, Ohio Oklahomo City, Oklahoma Wilmington. Delaware 

(614) 856-1550 (405) 228-1837 (302) 365-3572 
Allentown, Pennaytvania 
(215) 434-4304 


FOR FRANCHISE OPPORTUNITY INFORMATION CALL (602) 968-3168 


documentation instructed me to make several changes іп 
the demonstration program to call up the required print 
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Figure 2: The cover of BYTE, November 1980. Both figure 1 
and figure 2 were created on an Integral Data Systems 460G dot- 
matrix printer. 
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routine. Additional information concerning the various 
machine-language routines used is included to assist you 
in writing your own special-application programs. 


Conclusions 

The Dithertizer II is a well-constructed video digitizer 
that does all that its manufacturer claims. The interface 
card consists of seven ICs, plus a handful of other com- 
ponents, and is very clean in construction. At first 
glance, the Dithertizer II seems a little overpriced, con- 
sidering the number of components on the circuit board. 
However, when you take the developmental costs into 
consideration, the price seems quite reasonable. 

Preliminary releases of the Dithertizer II had only a 
seven-page instruction manual; it was easily understood 
and quite complete. George Baltzell of Computer Sta- 
tions has informed me that new, expanded documenta- 
tion is now being shipped with the product. 

Practical applications? Aside from hobbyist uses, other 
applications might include motion detection for security 
systems, an attention-getter for trade shows, advertising, 
artwork layout (see figure 2), and photo-studio uses. My 
primary reason for getting the Dithertizer II was for pro- 
motional and publicity-type advertising. (I offer a free 
portrait to any of my customers.) All in all, I have been 
quite pleased with the product, and we plan to put it to 
use not only here, but in the grand openings in several of 
our new stores. Ш 


Get a lion's share of graphic capabilities 
at a price that will make you purr. 


CAT digital graphic systems interface with S-100, PDP-11, LSI-11 and other host 
computers to create incredibly detailed images. Look at the features that a CAT 


can deliver: 


* Flash digitizer to grab your image from camera, broadcast or recording in as 
little as 1/60 of a second. 


е Highest possible resolution—up to 484x512x8, 242x512x16 or 242x256x24. 
е Dynamic color mapping to produce animation and other effects. 
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е Maximum color palette of 16.7 million hues, with dis- 
plays of 65,536 simultaneous colors or 256 levels of gray. 


е Light-pen input and other useful options. 


e Flexibility to fit your computer imaging needs within the 
CAT-100 through CAT-800 and CBX series. Call us for a 
CAT that suits your application .. . and your budget. 


ЩЕ ШОТА. URAPHIC SYSTEMS. INC. 


935 Industrial Avenue, Palo Alto, CA 94303 
Call (415) 856-2500 
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A Guided Tour of Apple Pascal 
Units and Libraries 


One of the most powerful features 
of Apple Pascal is its extensibility via 
a unit, Similar in structure to Pascal 
programs, units have peculiarities 
that can render them mysterious to 
UCSD Pascal newcomers. 

To clear up some of these myster- 
ies, we will begin by considering what 
a unit does and how it differs from 
both a program and an external pro- 
cedure or function, and then we'll 
study two units that have markedly 
different purposes. Next, we will ex- 
amine the process of compiling and 
linking these units and binding them 
to your SYSTEM.LIBRARY. 

In addition, I have provided a list- 
ing of a Pascal program that, when 
saved on the system disk as SYSTEM. 
STARTUP, places a color test pattern 
and the system date on the screen 
when the Apple/UCSD system is 
booted up (see listing 2). This pro- 
gram uses the CALENDAR unit (dis- 
cussed later), as well as the Pascal 


About the Author 

Dr. Tonkens is a cardiologist with a back- 
ground in small-computer systems. In 1980 he 
was engaged in full-time research on computer- 
assisted image-enhancement techniques for 
real-time two-dimensional echocardiographic 
images. He continues to act as a consultant for 
private industry on medical-image processing 
and database management. 


Ross M. Tonkens MD 
Suite 1185-W 
8635 West Third St. 
Los Angeles, CA 90048 


units, TURTLEGRAPHICS апа 
APPLESTUFF, that are already resi- 
dent in the SYSTEM.LIBRARY. 

Anyone who first learned program- 
ming in BASIC probably finds the 
lack of direct access to absolute mem- 
ory one of the few frustrations of 
Pascal. For those who are unfamiliar 
with UCSD Pascal (University of 
California, San Diego), and Pascal in 
general, the language cannot express 
the concept of absolute addressing. 
(BASIC accomplishes this with the 
CALL «address» statement.) Even 
assembled machine-code external 
procedures called by the Pascal host 
program are automatically relocated 
at the time of their linkage to the 
host. (The host program is the Pascal 
program that calls an externally com- 
piled or assembled subroutine.) 


Some Definitions 

Let me clarify two terms that will 
be used frequently throughout the re- 
mainder of this article: source files 
and object files. When we refer to a 
source file, we mean the English-like 
representation of a program, external 
subroutine, or unit. The source file is 
the text you type in through an editor 
like the one in the Apple Pascal oper- 
ating system. 

If this text file conforms with cer- 


tain syntax rules, the compiler or as- 
sembler will turn this text file into the 
code form that the computer actually 
executes at run time. This code file is 
called the object file; it contains ob- 
ject code that is generally not human 
readable. The object code is called 
p-code (pseudocode) if derived from a 
UCSD Pascal source file, or 6502 ma- 
chine language if derived from an as- 
sembly-language source file through 
use of the system's assembler. The im- 
portant point is that the source file is 
what you write, and the object file is 
what the computer executes at run 
time. Both are versions of the same 
program, external subroutine, or 
unit. 

Most of the time, UCSD Pascal's 
automatic memory management is 
convenient and frees the programmer 
from worrying about such things as 
overstepping allotted memory 
boundaries and inadvertently erasing 
parts of the system program. But 
what if you have a useful EPROM 
(erasable programmable read-only 
memory) with no source file, and 
many of the machine-language rou- 
tines on that EPROM could be of 
tremendous use in your Pascal pro- 
grams if only they could be accessed? 
There is no way to specify the 
absolute address of that EPROM, or 
of a routine within it, from a standard 
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MICROMAIL WON'T 
TAKE A BYTE OUT 
OF YOUR BUDGET. 


BETTER THAN ЕР5ОМ!! ONE PER CUSTOMER 


$595.00 | $499.00 


C. ITOH 8510 PRINTER TEC 511 CRT 


Ж МЕУГА | KSAVE* 


TELEVIDEO 


LA 34 DA 
$849.00 


$999.00 
$1399.00 


-$1199.00 


nt $ 1199.00 (includes upper/lower case option) 
$749.00 | 310/2 VFC/CP $1549.00 


(includes u/l case, forms 
control & cOmpressed print) 


LETTER QUALITY PRINTERS 
NEC 


• 630 RO е SPRINT 9/45 e 7700 SERIES 


1949.00 | • 3500 SERIES 
: np CALL FOR OUR 


ғ 630 KSR... CALL e SPRINT 9/35 LOW PRICES 


CALL FOR PRICE 


$689.00 
$1075.00 


$1399.00 


1 CALL TOLL FREE (800) 854-6028 | І 


To Order: Send check to MICROMAIL. Р.О. Box 3297, Santa Ana, СА 92703. Personal or company checks 
require two weeks to clear. Visa/MasterCard accepted. C.O.D. requires a 15% deposit. Handling: Add 3% 
to orders less than $750.00, and 2% for orders $751.00 or over. NOTE: Handling charges are waived Оп 
orders pre-paid in advance by check. Shipping: We ship FREIGHT COLLECT via UPS or Motor Freight. Air 
and Express delivery is available. Prices subject to change without notice. 
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Pascal host program. 

Similarly, the Apple II contains 
many software “switches” of great 
use to the BASIC programmer that 
are available via PEEKs and POKEs, 
but are inaccessible from Apple 
Pascal. 

The UCSD Pascal operating system 
allows for extensibility of the lan- 
guage by the user in order to fill 
special needs (like direct addressing of 
memory) through the use of units. A 
unit is a compiled subroutine (or 
more usually a collection of compiled 
subroutines) that essentially adds new 
commands to off-the-shelf UCSD 
Pascal. For instance, a computer 
musician might have use for a unit 
that added commands for producing 
notes of specified pitch. Indeed, 
UCSD Pascal was customized for the 
Apple II, through the use of units, for 
implementing such special functions 
as producing high-resolution graphics 
(TURTLEGRAPHICS) and reading 
the game paddles and generating 
sound (APPLESTUFF). 

There are also commercial units for 
sale, and soon you will be able to 
choose from a selection of "canned" 
units for specialized programming 
purposes. 

Two sample unit listings are shown 
in listing 1. The first, called WIN- 
DOW, provides access to the Apple 
II's memory by adding PEEK, POKE, 
and CALL instructions to your 
Apple's Pascal vocabulary. The sec- 
ond, called CALENDAR, reads the 
area of the system disk where the sys- 
tem date is stored and makes it acces- 
sible to the programmer. 


The Power of a Unit 

Let us look a little more closely at a 
unit. Unlike a standard Pascal proce- 
dure or function, a unit can exist 
separately from the body of the main 
program text and still be incorporated 
within a Pascal program's object code 
at run time. But if this were the whole 
story, a unit would have no advan- 
tage over an external procedure. 

The power of a unit lies in its abil- 
ity to house multiple (hopefully re- 
lated) procedures or functions, both 
in Pascal and in assembly language, 
under one roof. All of these proce- 

Text continued on page 234 


Listing 1: Two sample units for Apple Pascal. In listing 1a, WINDOW provides access to the Apple's memory by absolute address 
through the BASIC-like instructions PEEK, POKE, and CALL. In listing 1b, CALENDAR reads the date from the system disk апа 


makes it accessible to the user. 


listing Ia 


("AERSREREREEEEZERERERERERERESEXEREEREREREREZTERETEEETERYEE 


* * 
* * 
* INTRINSIC UNIT WINDOW * 
ж ж 
ж ж 
FKYRETREXEERTERERRERRERERTEFETREERTEZEEREREREREEER) 


(* ROSS M. TONKENS, M.D. *) 
( *VER.01.09.81*) 


(%55%%) 
( *SWAPPING ON FOR UNIT COMPILATION*) 


UNIT WINDOW; INTRINSIC CODE 23 DATA 24; 


INTERFACE 


ААА АА RARER RR kkk REE EEE 
*PROVIDES A "WINDOW" FROM UCSD/PASCAL * 
*INTO ADDRESSABLE MEMORY. THIS ALLOWS* 
*MANIPULATION OF DATA AT THE BYTE ^ 
*LEVEL AS WELL AS CALLS TO MACHINE * 
*CODE ROUTINES AT ABSOLUTE LOCATIONS * 
*(AS IN A ROM) DIRECTLY FROM PASCAL, = 
* * 
*IN ESSENCE THIS UNIT ADDS THE * 
*FAMILIAR BASIC COMMANDS: А 

* 
* 
* 
* 
* 


* 


* PEEK, POKE, AND CALL 


* 


*TO UCSD PASCAL. 


RNRRNRRNRERRRRRHRRHTKHRRRRRRRRRRRRNRRRRRRRRERRRERRRR 


) 


PROCEDURE POKE( ADDR, DATA: INTEGER ); 


( RR e e e eee e de OG OCC IGG GUN 


*EMULATES BASIC'S "POKE" COMMAND* 


* * 


*INVOCATION -» POKE(ADDR,DATA) * 


WETWERXEXSTEREEENXTEKTERERERSRESTERTTT) 


FUNCTION PEEK( ADDR: INTEGER): INTEGER; 


(*хххххххїхїххххїихїхиикїккхїхїїїїїї 


*EMULATES BASIC'S "РЕЕК" COMMAND* 


* * 


*INVOCATION = DATA:= PEEK(ADDR)* 


WRWEWEWEXRTEETKEWESTZEESRTERTESRTEREETER) 


("**aEttRREESTERSERSERTERENXXEXRESERERTEXTE 


*BOTH ADDR AND DATA MUST BE * 
*INTEGER VARIABLES NOT СОМ5ТАМТ5% 
* т 
*ADDR MUST ВЕ ІМ THE RANGE : x 


* * 
* —32767..32767* 
* * 


*NOTE THAT THIS UNIT ACCEPTS OUT* 
*OF RANGE DATA (O » DATA » 255) * 
*BY STORING ==>ABS(DATA MOD 256)* 


XOU HUNC RU UC UO IU o de e de e ede ) 


PROCEDURE CALL(ADDR:INTEGER); 


(ХХХХХХХХХХХХХЕХКХХХХХКХЕХЕХЕХЕХаХХ 


*EMULATES BASIC’S "CALL" COMMAND* 
* * 
*THIS IS A "FRONT END" FOR * 
*INSTALLING ASSEMBLY LANGUAGE * 
a .PROC CALL.ASSY ы 
ж 
ж 
ҡ 


ж 


«ІМ THIS INTRINSIC UNIT. 


LAR ERRARE ERE ERE REE ERE Кїї» її 


) 


IMPLEMENTATION 


TYPE BYTE = PACKED ARRAY [0..1] OF 0..255; 
DIRTY = RECORD 
CASE BOOLEAN OF 
TRUE : (INT: INTEGER); 
FALSE: (PTR: ^BYTE); 
END; 


(*THIS DEFINES A VARIANT RECORD WHICH 
WILL MAP TO AN ABSOLUTE HARDWARE 
ADDRESS IN THE APPLE =) 


VAR TRICK : DIRTY; 


PROCEDURE CHECK( VAR DATA: INTEGER); 
FORWARD; 


PROCEDURE POKE; 


BEGIN 

CHECK( DATA); 

TRICK, INT:= ADDR; 
TRICK,PTR^[O]:- DATA 
END; 


FUNCTION PEEK; 
BEGIN 
TRICK.INT:= ADDR; 
РЕЕК:- TRICK.PTR^[O] 
END; 


PROCEDURE CHECK; 


(*THIS ASSURES ONLY VALID DATA 
WILL GET POKED. ж) 


Listing 1 continued on page 228 
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Circle 306 оп inquiry card. 


from Renaissance Technology 


The Wedge 
* Fully emulates all features of the: NEC 
PC-8012A module 
“МЕС PC-8001A SI/O (terminal mode) 
channel is brought out to a DB 25con- 
nector 
* Additional ports for 40 bits of digital 1/0 
and analog input including 2 Atari-type 
joystick ports; built-in 3 voice synthe- 
sizer with amplifier 
° 32K RAMcard included; also capable of 
handling another 32K RAM = 96K of 
RAM 
* 16 levels of interrupt capability 
* NEC PC-8012A bus structure is imple- 
mented. 
* Attaches easily to the bottom of the NEC 
РС-ВООЛА. 
Ren Tec Wedge .............. $595.00 
RS-232-C Interface Card 
for NEC PC-8012A or 
Ren Tec Wedge .............. 
32K Memory Board 
for NEC PC-8012A or 
Ren Tec Wedge ........... 
RGB Color Converter 
for NEC PC-8001A 
(40 column опіу)..,........ 


and 


NEC Dot Matrix Printer 
* 100 CPS 
* Bidirectional printing 
* Friction and tractor feed 
* Parallel interface 


. Single-ribboneariridg 


NEC Monitors 
12" Green Screen 
» 12" RGB Color ,,.......,..- 1095.00 
12" Composite Video ....... 430.00 


* more * 


ATARI 10-Key Accounting Pad ... 124.95 
Olympia Letter-Quality Printer 
* Ren Tec ES Series Interface 
converts typewriter to letter- 
quality printer 
* for Apple, Atari, Commodore, NEC, 
Osborne 1, TRS 80 and others 


Ren Tec Interface for 
ES 100/101 
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Listing 1 continued: 


BEGIN 
DATA:= ABS(DATA MOD 256); 
END; 


PROCEDURE CALL; 
EXTERNAL; 


BEGIN 
( *DUMMY INITIALIZATION*) 
END. 


i 
.TITLE "*PROCEDURE TO EMULATE BASIC'S 'CALL'*" 


ROSS M. TONKENS, M.D. 


УЕК.01.09.81.13 


we тр ан Se "ы Ge ін 


.MACRO POP ;POPS 16 BIT ADDRESS 
; ۰ 

PLA 

STA %1 

PLA 

STA $141 

. ENDM 


.MACRO PUSH ;PUSHES (RETURN) ADDRESS BACK ONTO STACK 


LDA $141 
PHA 
LDA $1 


"e Фа ча ә 


«РКОС CALL,1 


PROGRAM TO CREATE А CALL FUNCTION FOR 
PASCAL IN THE APPLE II 


USE THIS ASSEMBLY LANGUAGE PROGRAM TO 
CALL PROGRAMS THAT ARE NOT NORMALLY 
ACCESSIBLE FROM PASCAL. 


TO USE: ASSEMBLE THIS PROGRAM 
AND SAVE THE CODE FILE ON 
«YOURDISKNAME» А5 


CALL.ASSY.CODE 


THEN 
EITHER 
LINK TO INTRINSIC UNIT "WINDOW" 
OR 
LINK DIRECTLY TO YOUR HOST PROGRAM 
AS FOLLOWS: 


1.DEFINE А PROCEDURE IN YOUR 
PROGRAM: 


PROCEDURE CALL(ADDR); 
EXTERNAL; 
(ADDR MUST BE АМ INTEGER VARIABLE. ) 


Listing 1 continued on page 230 


ы Әә Чу Y Әр y чә Әә па ча Әә 1 іа аз аз 8: Әз Әә 0 Әр Әс Ча әр å- Ча Че = 


ӘирегСаіс... The Only 


Electronic Spreadsheet 


Rave Reviews from 
InfoWorld 


ЕО ОНА 


Software Report Card 


SuperCalc, 
hev 1.0 


Usefulness 
Documentation 
Ease of Use 
Error Handling 


E 
E 
ul 
2 
D 
Z 
7 


ийи шй ш Роог 
OOO O Fair 
Co SR tI Good 


"SuperCalc has now brought the 
full utility of a spreadsheet simulator 
to the CP/M world. . .The program 
worked flawlessly. · 

"Most of the other CP/M 
spreadsheet simulators sidestep the 
terminal problem by not doing an 
actual real-time spread sheet... 

"SuperCalc solves this problem 
neatly by providing an install program 
that matches the attributes of the 
terminal. . .The result is impressive. 

"While there is no way to 
enumerate all of SuperCalc's features, 
a few of the useful ones bear 
mentioning. You can adjust the width 
of all columns. . .row titles can be as 
long as you want...The program has 
an efficient memory manager, and you 
can pull in sections of other models as 
inputs to the model you're using. . . You 
can flip the screen to display either 
results, or the actual model 
equations... 

"You can protect the contents of 
any row, column or individual 
cell...split the screen either 
horizontally or vertically. . . 

"The SuperCalc manual is well 
written...It is easy to read and 
presents information on a variety of 
levels. . . 

"SuperCalc is easier to use than 
any other spread-sheet simulator I 
have encountered, and I have 
encountered most of them... 

"I predict that Sorcim's user 
support will be excellent." 


Tim Barry, InfoWorld, October 5, 1981. 


Circle 330 on Inquiry card. 


You'll Ever Need. 


Financial Planning 
and Report Generation 


If you run a business, if you're an 
accountant, business planner, or 
engineer, find answers to all your 
"what if" and "what now'' questions 
with the SuperCalc program. This 
single package lets you generate 
reports, combine sections of separate 
spreadsheets, and create formatted 
printed reports. And SuperCalc has 
powerful editing capabilities not found 
in other packages. Delete entire 
commands with a single stroke. Or 
plug in a repeating formula—just 
once. And protect important 
information from unintentional entries. 

These and more features give you 
beautifully formatted reports, exactly 
as you want them. 


T ^ ше д. ted i} 
He, t EA ғ 
КІЛ ЕКІЛІ 


"s 


мым 127. ^ 
ЭХ" 


T3 340,00 1370.33 i-r 23 2562.49 17557,21 

ТТІ) шин 100.00. 106, M: м.н F200. 08 

sal taxable ИН 1278.33 "a. ТЕН 2402,69 1055 

i gil ESIL Ты saf 11-6011742} Protected Entry 
мін 9 "еге Last Tov/Col itid * fer KELP 

ніш тл? 


Sorcim Corporation 

405 Aldo Avenue, Пері. А2 

Santa Clara, California 95050 
(408) 727-7634 


Telex: 910-338-2003 


SuperCalc, The AnswerKey, and Тһе AnswerCaru 


are trademarks of Sorcim Corporation. 


Sup ега, 


® ЅОНСІМ 


Тһе AnswerKey™ 


Wouldn’t your operation be 
simple if help were just a keystroke 
away? Well, it is. We call it The 
AnswerKey. It's like having the entire 
SuperCalc Tutorial and Reference 
Guide at your fingertips. 

Touch the questionmark key and 
the program explains itself with 
simple English messages. You'll see it 
all on your screen. Or you can refer to 
the handy AnswerCardTM reference 
guide. 

The AnswerKey brings novices up 
to speed. And keeps you there when 
you've become a veteran SuperCalc 
user. 

Whether you're developing 
management strategies, financial 
analyses, marketing plans, or sales 
projections, you get bottom line 
results. Instantly. 


е” 


© ЕГЕР Sorcim Corporation 
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F2P/ F 2 Listing 1 continued: 


; 
New 8 FD subsystems for CROMEMCO* ; 2.COMPILE YOUR PROGRAM, AND THEN RUN 
and other general systems ; THE LINKER. 
F } 
; 3.WHEN ASKED FOR THE LIB.NAME, TYPE: 
J 
І «YOURDISKNAME» : CALL.ASSY.CODE 
г 
; 
i WARNING: ANY PROGRAM WHICH CHANGES MEMORY 
i LOCATIONS MAY INTERFERE WITH 
; THE PASCAL OPERATING SYSTEM. 
4 
E : і 
GENERAL SPECIFICATIONS RETURN .EQU. 0 
€ DRIVE : Ultra- compact МЕС FD1165X2(8'double- YRCALL  .EQU 2 
sided dual-density, direct drive motor), fully com- 
patible with Shugart SA850R ; 
€ ENCLOSURE : 1601 x230H X 500D(mm), power sup. J 
ply and noise filter included j 
8 PRICES : 
YrF2P (signal compatible with Persci 299) Н 
$ 2.580.00 (including FSC-1250) А 
%Е5С-1250 (I/F for 16FDC & Shugart type drives FOE REIJRN p SAVE SEL rg EUR RUINED! 
(no modification required of CDOS) POP YRCALL ; SAVE OUR CALLING ADDR; 
TTF2 (pin compatible with Shugart drives::$1,990.00 PUSH RETURN р PUT BACK ON STACK; 


JMP @YRCALL; VECTOR TO PASSED ADDRESS PARAMETER 


SBC-488 M 


Single-board computer conforming to 
IEEE-488 specifications 


"T 4 —= т a СЩ 


listing Ib 
( *$S+,R-* ) 
(*RANGE CHECKING OFF BECAUSE ONLY BYTE #11, WHICH IS UNITREAD  FROM*) 
(*BLOCK %2 CAN BE COUNTED ON TO COMPLY WITH RANGE CONSTRAINTS ж) 
ә T os ; , 4 ( kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk 
||" 
— | ж INTRINSIC UNIT CALENDAR к 
GENERAL SPECIFICATIONS Ж И 


e CPU : 280 @MEMORY : 2716/2732/6116 el/O: 
6 parallel ports (8255 х 2), 1 RS-232C рогі (8251 x 1), KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK ) 
15- 19,200 hauds eSTANDARD:IEEE-488 19757 

1978 (ТМ59914) @EXT. BUSS: 8 даа lines, 4 ad- 

dress decode outputs, 12 contro! lines. (* ROSS M. TONKENS, M.D. *) 

€ DIMENSIONS : 210mmx120mm ФРОМЕР : 0.8A at 

+5V @PRICE : $488.00 


CPIB-100 


S-100 multifunction board meeting 


( *VER.01.19.81.03*) 


IEEE-488 specifications. UNIT CALENDAR; INTRINSIC CODE 25 DATA 26; 
INTERFACE 
MET agen as d. к, (KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK 
=í Ei E Жы. ^. *PASSES CURRENT SYSTEM DATE INTO THE * 
PN ACT Т e s *VARIABLES: к 
Pia БН 3 
ДЕГЕ ee 6 ҡ THISDATE: 1..31 = 
ти OE ES dt Li * THISMONTH: 1..12 * 
EBEN * THISYEAR: 1..99 * 
GENERAL SPECIFICATIONS x ж 
e GPIB : IEEE-488, 1975/1978(TMS9914) 
€ TIMER : 100¢:s to 18 hours (8253) €INTERRUPT : *AND RETURNS DATE AS A STRING WITH " 
Universal interrupt controller (AM9519) @ CLOCK : *LEADING AND TRAILING BLANKS AS THE ҡ 
Real time, battery-backup (М5М5832) eBUSS: " " 
IEEE 85-100 @SOFTWARE: All necessary handler *GLOBAL VARIABLE, TODAY, WHICH HAS * 
programs included on 8"diskette € PRICE : $550.00 *THE FORM: * 
ee SS See ҡ * 
Ж i . 

CROMEMCO is a trade mark of Cromemco inc ж ¢SP><MONTH><SP><DAY><, 19><YEAR><SP>* 
ALL PRICES ARE FOB TOKYO AND РЧ x 
SUBJECT TO CHANGE WITHOUT NOTICE 

: Ags E ж 
(Dealer inquiries invited) И ОК А 
International Systems & Automation ҡ «SP»JAN 20, 1981<SP> ҡ 
к к 


| SA CO, F Itd. *THIS IS ACCOMPLISHED AUTOMATICALLY ҡ 


HEIAN BLDG.2-6-16 OKUBO *AT RUNTIME FOR ANY PROGRAM USING THIS* 
SHINJUKU-KU, TOKYO 160 *UNIT, SO THAT FOR ALL PRACTICAL PUR- * 
JAPAN PHONE : 03-232- 8570 *POSES THE PROGRAM "WAKES UP" WITH ALL* 
TELEX : 2324496 ISATOK, *THE ABOVE VARIABLES PREINITIALIZED. % 
CABLE : ISAHEIAN KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK KK У Listing 1 continued on page 232 
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PUT YOUR APPLE TO WORK FOR YOU! 
WITH THE THUNDERCLOCK PLUS™ 


As an APPLE user you already know all the things your APPLE can do. Now Thunderware 
expands that list with the THUNDERCLOCK PLUS, the complete clock/calendar system 
for your APPLE! Your programs can read the month, date, day-of-week, hour, ‚ < 
minute, and second in апу of APPLE'S languages. On-board batteries keep и 

your THUNDERCLOCK running accurately when your APPLE is off - for ир 
to 4 years before battery replacement. But that’s just the beginning. 


The THUNDERCLOCK PLUS is the most useful and versatile peripheral 
you can put in your APPLE. It can keep your disk files organized by 
time-and-date-stamping them, it enhances the usability of many of the 
new business/professional software packages for accounting, filing, and 
time management, and it can remotely control lights and appliances 
for security or display purposes in your business or home. 


SOFTWARE PRODUCT COMPATIBILITY 


Many of today's important software packages for data-base 
management, business applications, communications, and time management are designed to use the 
THUNDERCLOCK PLUS. If you have or plan to purchase any of these packages, a THUNDERCLOCK will greatly 
enhance their usefulness. 


eVISIDEX* (Personal Software) eDB MASTER and MICRO-MEMO (Stoneware) eMICRO-COURIER and MICRO- 
TELEGRAM (Microcom) eTHE CASHIER and THE STORE MANAGER (High Technology) eBUSINESS PLUS апа 
NET-WORKS (Advanced Data Systems) ...and many others! 


DIR VOTE THUNDERWARE’S DOS-DATER 


tm E Our new DOS-DATER software upgrades the regular DOS on 


Шы SE TIPO : your disks so that DOS will use the THUNDERCLOCK to time-‏ د 
HACKÜFE ү and-date-stamp disk files. Every time а program is saved or a file is‏ 003 ,#3 
*B 005 SCREEN modified, the current date and time to the minute are stored in‏ 
iis‏ : , * 

Mdb ur i the CATALOG with the file's name. You can tell at aglance when 
*A 007 ADIGCLK : а program was saved ог when апу file was last modified. And this 
+ “te ылы, time/date stamping feature is completely automatic. That means 
*A 007 TIME : any program which uses DOS will time/date stamp its files! 
*A 003 SLOTFINDER | 

TOME | REMOTE CONTROL 


Add Thunderware’s X-10 INTERFACE OPTION to your 
THUNDERCLOCK PLUS and your APPLE can control lights and appliances through your BSR X-10 Home Control 
System on your pre-defined schedules. Our powerful SCHEDULER software allows you to create and modify 
schedules easily and execute them in the ‘background’, while using your APPLE for other tasks in the ‘foreground’. 
Use your APPLE for energy management, display and security lighting, or laboratory/process control. 
Our PASCAL Software lets you use all the THUNDERCLOCK'S features in PASCAL and sets the FJiler date 
whenever you boot. 


You get all this versatility in just one peripheral system. Backed by a full one year warranty. See your APPLE dealer 
for a demonstration, or contact us for more information. We'll give your APPLE the best time around! 


Suggested retail prices: 


THUNDERCLOCK Р1Д)$........................... $139 THUNDERWARE, INC. 

X-10 INTERFACE ОРТТОМ.......................... $49 2. VES Ы i Б E i 
akland, 

PASCAL SOFTWARE DISK ......................... $29 (415)-652-1737 

DOS-DA TER/DEMO Ю1$К........................... $29 

MANUALS ONLY, each ..................................- $5 


*Requires software supplied on DOS-DATER/DEMO disk. 
Distributed by Apple Computer, Inc. BSR X—10 is a trademark of BSR (USA) LTD. 


and Computerland Corp. APPLE Il is a trademark of APPLE COMPUTER, INC 


Circle 242 on inquiry card. 


ТІ stocks ‘em all 
for faster delivery. 


Distributors, New York, New Jersey and Ohio. 


516/482-3500, 212/895-7177, 518/449-5959 
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Ask about our " OED” discounts. 
VISA and MasterCard orders accepted. 


МТІ 

VIDEO TERMINALS Price 
VT 100 ОЕСзѕсоре.........,.................,. $ 1595 
VT101 DECscope 
МТ131 ОЕСѕсоре 
VT132 DECscope .. mE 
ADM 3A (dumb terminal) .. s 
ADM 5 (dumb with visual attributes). 
ADM 31 (twopage buffer) , 
ADM 32 (ergonomic ADM 3225. 
ADM 42 eight page buffer avail. ыы. «5806680 
ТІ 940 (two page buffer! .. Lo lada 
TI "Insight Series 10” personal term. 5 
Hazeltine Executive 80 Model 20 ...... 
Hazeltine Executive 80 Model 30 ...... 
1410 (Hazeltine dumb terminal) 
1421 (Consul 580 & ADM 3A comp.) 
1500 (dumb terminal] „зама 
1510 (buffered) 
1520 (buffered, printer Port) awana 
1552 (V T52 compatible) e 
Hazeltine Еѕогі |. e erret 

GRAPHICS TERMINALS 
VT100 with graphics рКа. asses 
VT 125 (DEC graphics] 
ADM ЗА with graphics pkg. jussus 
ADM 5 with graphics pkg, ................. 
300 BAUD TELEPRINTERS 


LA34-DA DECwriter ІМ 

LA34-AA DECwriter ІМ 

LA36 DECwriter |1... 
Teletype 4310AAG 

TAB ea 

Diablo 630 RO .. ый — 
Diablo 1640 KSA. ааыа ت‎ A AA 
Diablo 1650 KSR „ьн 
ТІ 743 (portable) ............................ & 
TI 745 (port/built-in coupler) 

ТІ 763 (port/bubble memory) .......... 
TI 765 (port/bubble/b.i. coupler) „ms 
TI “Insight Series 10/1'' pers. term. ... 


600 BAUD TELEPRINTERS 


Epson MX-80 БЕРОЕ ашыныз iy RE Pee e eie UR 645 
ТІ 825 КӨҢ impact semur „аьаан 1970 
ТІ 825 КӨН Pkg. ...ьккемесоконанғыыыма 1795 
TI 840 RO impact eee . 895 
TI 840 KSA impact asp „аьлаа 1145 
ТІ 840 КЕН рка. me 1635 
1200 BAUD TELEPRINTERS 


Epson MX-100 .. US — 995 
LA 120 RA (receive only) .. ааа 2095 
LA 120 AA (forms package} 2295 
T! 783 (portable) ..................«əүеетекееее 1645 
ТІ 785 (port/built-in coupler) aa 2270 
ТІ 787 (port/internal modem) uaus 2595 
TI 810 RO impact ......һӛ. аамаманылылым, 1545 
TI 810 RO Pkg. ......„„„ лынын» 1795 
ТІ 820 НО ітрас! .,..........---е-евея«еә. 1850 
ТІ 820 RO pkg. ............- 2 2025 
ТІ 820 KSR impact .......минзлемиакмемаым 2025 
ТІ 820 KSR pkg. ...... mee 2195 
Lear Siegler 310 ballistic „ааа 1945 
2400 BAUD 
Dataproducts M200 (2400 baud) ....... 2910 
DATAPRODUCTS LINE PRINTERS 
8300 (300 LPM Бапа) „в ы 5260 
8600 (600 LPM band) ыенен 6776 
8900 (900 LPM band) Jesse 10220 
BP 1500 (1500 LPM band) „ын. 19700 
2230 (300 LPM drum) 8148 
2260 (600 LPM drum} ............аалә 9979 
2290 (900 LPM drum) =... 13098 


ACOUSTIC COUPLERS 
А/ЈА 242-А (300 baud orig) 242 
A/J 247 {300 baud orig) m 
A/J 1234 (Vadic compatible) .....,...... 
Vadic VA 3413 (300/1200 orig) ........ 
Vadic VA 3434 (1200 baud orig} ...... 
MODEMS 


GOC 103A3 (300 baud Bell) „u 
GDC 202S/T (1200 baud Bell). 
GOC 212-A (300/1200 baud Ве}... 
AJJ 1256 (Vadic compatible) 
VA 103 (300 baud modemphone] .... 
МА 3451 forig/ans triple pod 
VA 3455 (1200 baud orig/ans) 
CASSETTE STORAGE SVSTEMS 
Techtran 816 (store/forward) 
Techtran 817 (store/for/speed up) ..... 
Techtran 818 (editing) 
Tachtran 822 (dual) 
FLOPPY DISK SVSTEMS 1 
Techtran 950 (store/forward) 
Techtran 951 (editing) 
*Please call for quote 


mti 


New York: 


Outside N. Y.S.: 800/645-8016 
New Jersey. 201/227-5552 
Ohio:216/464-6688 
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Listing 1 continued: 


VAR 
THISDATE : 1..31; 
THISMONTH 5 1..12; 
THISYEAR г 1..99; 
TODAY © STRING[14]; 


PROCEDURE DUMMY; 


(ХА PROCEDURE IS EXPECTED BY COMPILER AT END OF ANY INTERFACE SECTION*) 
IMPLEMENTATION 


TYPE 

DATE = PACKED RECORD 
MONTH т 1..12; 
DAY z 1..31; 
YEAR s 0..99; 

END; 

VAR 

BLOCK і ARRAY[O..10] OF DATE; 

MONTHNAME : STRING[3]; 

DY, YR : STRING; 


PROCEDURE DUMMY; 


BEGIN 
( *DUMMY* ) 
END; 


BEGIN (*INITIALIZATION*) 
UNITREAD( 4, BLOCK, SIZEOF( BLOCK ),2); 


(*PACKED ARRAY, "BLOCK," IS MAPPED ONTO FIRST 11 BYTES*) 
(*OF BLOCK 2 ON BOOT DISK IN FILE UNIT #4. ARRAY HAS *) 
(*SIZE ОҒ 11 BYTES BECAUSE THE DATE IS IN 11TH BYTE ОҒ“) 
(*DISK BLOCK %2, AND WE NEED A WAY OF INDEXING TO THE *) 
( *FKELEVENTH BYTE. *) 


WITH BLOCK[10] DO 


BEGIN 
THISMONTH:- MONTH; 
THISDATE :- DAY; : 
THISYEAR :- YEAR 

END; 


CASE THISMONTH OF 


: 


1: MONTHNAME := 
2: МОМТНМАМЕ: 
3: МОМТНМАМЕ: 


"od 
Eo 
Ж 
©) 


4: МОМТНМАМЕ:- 'АРК' 
5: МОМТНМАМЕ:- 'МАҮ'; 
6: МОМТНМАМЕ:= ‘JUN’ 
7: МОМТНМАМЕ:- 'JUL'; 
8: MONTHNAME:= 'AUG'; 
9: МОМТНМАМЕ:- 'SEP'; 
10: МОМТНМАМЕ:- "ОСТ"; 
11: МОМТНМАМЕ:- 'NOV'; 
12: МОМТНМАМЕ:- 'DEC'; 


END; ( *CASE* ) 
STR( THISDATE, DY ); 


STR( THISYEAR, YR); 
TODAY:= CONCAT(' ',MONTHNAME,' ',DY,', 19',YR,' °) 
END. (*INITIALIZATION* ) 


APPLE II 
16K BECOMES 32K 


MPC Peripherals has come up with | A unique combination of flexibility 


a product that offers you and economy, the equivalent of two 
expandability at a low cost. à Apple Language Cards. 
Buy 16K memory on our AP-32 Monitor socket, Display LEDs and 


module for $159. When your need all the other advanced features that 
changes, add 8 chips for $24. You MPC offers on the AP-16 are 
now have a 32K memory module. incorporated in the AP-32. 
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mpc peripherals corp. 
9424 Chesapeake Drive 
San Diego, CA 92123 

Tel. (714) 278-0630 


Text continued from page 226: 

dures and functions are available 
from within a Pascal host program 
just as if they and their related con- 
stants, types, and variables had been 
declared globally within the host pro- 
gram itself. As a matter of fact, units 
may even be nested (ie: one unit may 
employ another unit in its construc- 
tion). 

In order to graft the procedures and 
functions declared within a unit onto 
a Pascal host program, you need only 
include the reserved word USES, 
followed by the name of the unit, 
after the program heading (assuming 
the unit has been installed in SYS- 
TEM.LIBRARY on the system disk; 
otherwise, see page 69 of the Apple 
Pascal Language Reference Manual). 

Units come in two varieties: regular 
and intrinsic. While a regular unit 
becomes incorporated into the code 
file of the host program at compile 
time, it must be explicitly linked at 
the time of compilation. (Linkage can 
be thought of as the process of graft- 
ing an external subroutine onto a 
Pascal host program.) In this sense a 


SPEED 


NUMBER-CRUNCHING 


SOFTWARE 5-10 X's 


AND MORE 


With the FMP – 
Fast Math Processor 
е Kit or assembled 


regular unit is quite similar to an ex- 
ternal procedure or function, except 
that it allows you to link many proce- 
dures and functions simultaneously. 
Once linked, a copy of the regular 
unit’s object code actually resides 
within the host program's object-code 
file. Thus а regular unit, once linked, 
need no longer be present in the sys- 
tem at the time the host program is 
run because a copy has already be- 
come part of the: host program. 

On the other hand, an intrinsic unit 
must reside in a special file called 
SYSTEM.LIBRARY on the system 
disk when a host program calling it is 
executed, This is because an intrinsic 
unit is linked to the host program and 
loaded into memory with it at the 
time the host program is run. (In the 
latest update of Apple/UCSD Pascal 
Version 1.1, the programmer can 
even specify that a portion of a pro- 
gram reside in main memory only 
while it is actually executing.) The 
Pascal host program contains no 
image within it of any intrinsic units 
it employs, and it expects to find 


INTERFACE 9-TRACK 
TAPE DRIVES 


With the DTI - DMA 

Tape-Unit Interface 

е Transfers data via DMA 
up to 200K bytes 
per second 

е Allows full control over 
all tape-drive functions 


a ТШ 


XM. 


e 32-bit floating point operations 
for arith., trig., exponential, etc. functions 


* Or 64-bit floating point operations for arithmetic functions 


Both the DT! and FMP meet the IEEE S-100 
standard. Software is available. 


тог further information contact: 


А MEMBER OF THE SPC GROUP 


Са) SPC TECHNOLOGIES, INC. 


(703) 841-3632 
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those intrinsic units in SYSTEM. 
LIBRARY. 

The advantage of this is that 
linkage is accomplished automat- 
ically at run time. When you debug a 
Pascal program, you are continually 
revising the source code and recom- 
piling. This process can be tedious 
enough, especially if the program is 
long, but recurrent relinking can 
render it unbearable. Even though the 
RUN command invokes an attempt at 
automatic relinking of all external 
procedures and functions, linking still 
takes a lot of time. Intrinsic unit$, on 
the other hand, are essentially "pre- 
linked" and waste not a second at 
compile time—a real blessing if you 
do a lot of programming. 

In comparison to the hardware do- 
main, an intrinsic unit is like a com- 
puter peripheral with a standard plug 
configuration through which it com- 
municates with the computer. You 
simply plug it into the computer to 
make it work. A regular unit is more 
like a peripheral to which connections 
from the computer must be individu- 
ally soldered at the time of interfac- 
ing. 


A Specific Example 

Like a Pascal program, a unit is a 
set of algorithms draped over an 
orderly superstructure. This super- 
structure is illustrated in the WIN- 
DOW unit of listing 1. We will study 
the general structure of units through 
this example. 

First, note that the compiler 
SWAPPING option must be enabled, 
(*$S--*), in order to compile any 
unit. Next, the heading, UNIT WIN- 
DOW, identifies this text to the com- 
piler as a unit, as opposed to a pro- 
gram or external procedure. 

INTRINSIC designates this as an 
intrinsic unit; that is, one that is "pre- 
linked." Returning to the hardware 
analogy, CODE 23 and DATA 24 are 
a way of specifying which "pins" on a 
"standard intrinsic unit connector 
plug" are active. If you wish to write 
your own unit, or are just curious 
about how these CODE and DATA 
segment numbers are assigned, you 
can refer to the "Program Segmenta- 
tion" section of the Addendum to the 
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700 К ог 350 K 5 ог 10 Megabytes 
floppy storage hard disk storage 


12 bites, unless 
you're іп a hurry 


5 or 10 Megabytes in a desk-top micro 

If you need 5 Megabyte capacity grab our_/UOEREME 
Grab our SuperTen for 10 Megabytes and join the 

м 2:5 : hundreds of users world-wide. 

e 12" CRT — — — e 200K or 350K floppy disk back up e Dual RS232 ports 


e 5 or 10 Mbyte (formatted) 574” Winchester type € Dual 2-ВОА processors with 64K RAM e Full ASCII keyboard, numeric pad, user- 
hard disk ө 4 MHZ Clock frequency programmable function keys 


e Complete and ready to run with CP/M™ 2.2 


СМС INTERNATIONAL 


A Division of Computer Marketing Corporation 
10058 Main ° Suite 220 ° Bellevue, WA 98004 ° Phone (206) 453-9777 ° Telex: 152556 SEATAC 
Call or write for the dealers nearest you. Call Toll-Free 1-800-426-2963 


Distributed by: 

Compu Data Diversified Data Input SAL Featherbed (Pty.) Ltd Dialog Computer Treuhand 
1 Bala Cynwyd Plaza 8043 М. 82nd Chile 1830 156 Main Reef Road Seeburgstrasse 18 

Baia Cynwyd, PA 19004 Indianapolis, IN 46278 1227 Buenos Aires, Argentina Johannesburg, South Africa 6002 Luzern 

(215) 667-6843 (317) 253-5878 Telex: 9191 FINCO Switzerland 


Telex: 72227 DCL 


Apple Pascal Language Reference 
Manual. 

The interface section of a unit is the 
only internal detail that is visible 
from the outside. It is comparable to 
the socket on the side of a computer 
peripheral. The interface defines the 
manner in which the unit can commu- 
nicate with the UCSD Pascal host 
program. All the variables in the in- 
terface section will be shared with 
any host program as if they had been 
declared as global variables within 
the host. The same holds true for any 
label, constant, or type declaration 
within the interface section. If any 
variables are declared within the in- 


terface of an intrinsic unit, a data seg- 
ment must be declared in addition to 
an obligatory code segment (see page 
76, in the Apple Pascal Language 
Reference Manual). 

The procedure and function declar- 
ations of the interface are really the 
core of the unit. The names of these 
procedures and functions will be- 
come, in essence, new words in the 
vocabulary of any UCSD Pascal host 
program that uses that unit. 

Through the use of units, there is 
virtually no practical limit on the 
number of new commands you can 
teach your system to recognize. The 
interface's procedure and function 
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Thats the reaction 1 we get 


“from BRIDGE Sonate: system customers. 


` BRIDGE computer system? 


Yes, that's a familiar InterSystems computer. Starting from there we have 
taken the hassle out of getting a complete system up and running. In а 
BRIDGE system, the terminal, printer and software speak the same 
language. Then we integrated some unique BRIDGE software and hard- 
ware enhancements. Result —BRIDGE has configured a very good com- 
puter into a more versatile, high performance, truly integrated system. 


Just consider . . . 


THE SOFTWARE 
e BRIDGE MEM-DISC™ memory bufferingrunsCP/M 2.2 6-10 times faster. 


ө InterSystems Cache BIOS. 


@ BMATE™ screen oriented text editor/word processor, including drivers for 


opular terminals and printers. 


e BRIDGE FORTRAN Development System—includes RATFOR preproces- 
sor, symbolic debugger and scientific/math library. 


ө System diagnostic package. 


e Regularly scheduled user seminars. 


THE HARDWARE 
e New6 MHz Z80 CPU with memory management system and 256K RAM 


memory. 


e BRIDGE AUTOCHEK™ automatic hardware/software check on startup. 
ө Disk Drive Options—two 8" (2.4M) or 5.25" (0.8M) Disks, 


or 8" or 5" Hard Disk. 


Complete BRIDGE systems start as low as $5900! No wonder they're 
saying—a BRIDGE computer system is beautiful. 
Circle the reply number, today, for complete information. 


Dealer inquiries invited. 
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MEM-DISK, BM ATE and AUTOCHECK are trademarks of 
BRIDGE Computer Company, Division of 5ea Data Corporation. 


7 NBRIDGE 


\ ) Computer Company 


DIVISION OF SEA DATA CORPORATION 


ONE BRIDGE STREET 
NEWTON, MASS. 02158 U.S.A. 
PHONE: (617) 244-3203 


declarations are abbreviated to the 
procedure or function name plus pa- 
rameters, as if they were FORWARD 
declarations in a standard Pascal pro- 
gram. 

One peculiarity of units is that 
Apple/UCSD Pascal assumes you are 
writing the unit for the explicit pur- 
pose of declaring procedures and 
functions in the interface. Therefore, 
the manuals never mention that the 
interface must contain at least one 
procedure or function declaration, 
(If, like me, you always manage to 
stumble on the exception to the 
rule—as in UNIT CALENDAR in list- 
ing 1—then you must insert a dummy 
procedure declaration at the end of 
the interface.) 

The implementation section con- 
tains any label, constant, type, vari- 
able, procedure, and function declar- 
ations that are private to the unit and 
not intended to be accessible to the 
Pascal host program. Following this, 
we find the expansion of the ab- 
breviated (FORWARD-like) proce- 
dure and function declarations of the 
interface section. 

Finally, we come to the initializa- 
tion section, which is similar to the 
main part of a Pascal program. This 
section is optional, and, as long as the 
last END; of the last procedure or 
function is followed by an additional 
END. statement (note the period), the 
compiler will remain quite happy. 
The usual purpose of the initialization 
section is to perform some sort of 
housekeeping or setup task in pre- 
paration for use of the unit’s new 
commands by the host program. The 
initialization is executed first, before 
any of the host program’s own code, 
as soon as the host program is іп- 
voked. An example given in the 
Apple Pascal Language Reference 
Manual is the table of trigonometric 
values that the initialization section 
of the TRANSCEND unit generates in 
main memory for later reference by 
the trigonometric functions this unit 
adds to standard UCSD Pascal. 

If included, the text for the in- 
itialization section is sandwiched be- 
tween a BEGIN and the unit's final 
END. (whose period signals the end 
of text to the compiler). I have in- 
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SIT TING 
PRETTY 


You can use just about any desk fora 
computer t€rminal stand. But with 
CF&A, you're sitting pretty. Our full 
range of desks, workstations, and ter- 
minal stands are designed to accom- 
modate a variety of computer equip- 
ment. Choose from our Classic Series 
desks, DR Series desks and enclo- 
sures, specialty items like our Apple II 
desk, or a universal printer stand. 
You'll be sitting pretty with attractive 
color selections, durable construc- 
tion, versatile configurations, useful 
options, competitive prices, quick 
delivery, and personal service. It's our 
way of doing business. 


CFA 


Computer Furniture and 
Accessories, Inc. 
1441 West 132nd Street 
Gardena, CA 90249 
(213) 327-7710 
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cluded a dummy initialization section 
for illustrative purposes in the listing 


of WINDOW. 


Using Units 

It is instructive to compare the in- 
itialization section of the CALEN- 
DAR listing with the dummy version 
in the WINDOW listing. In CALEN- 
DAR, the initialization section is used 
to read an area of the system disk and 
load data from this area into public 
variables declared in the interface sec- 
tion. No procedures or functions are 
declared in the interface section of 
this unit (except for a dummy proce- 
dure, as described previously). Thus, 
when any program that employs 
CALENDAR begins execution, the 
first action undertaken is a reading of 
system date information from the sys- 
tem disk and storage of the informa- 
tion in variables that can be accessed 
immediately by the host program. To 
the host program, these preinitialized 
variables look the same as constants 
since they already contain values 
before the main program even begins 
execution. 

As an aside, a unit can be built 
within a skeleton program designed 
to exercise and test it. Just substitute 
the expanded unit terminated by an 
END; (note the semicolon) where the 
USES, <unitname> declaration 
would normally appear. When the 
surrounding program runs as ех- 
pected, the unit may be "shelled" out 
like a peanut, recompiled (after ex- 
changing the final semicolon for a 
period), and used as is or bound into 
a collection of units (called a library 
file) on disk. 

This brings us to the task of com- 
piling the listed units and binding 
them into the SYSTEM.LIBRARY. If 
you have only one disk drive you 
would be best served by reading and 
understanding the following, but also 
sending for a disk with all of the files 
on it (see the information in the text 
box on page 244). This will save an 
inordinate amount of juggling to fit 
many obligatory files on one 5-inch 
disk. If you have two or more drives, 
and have never had the experience of 
compiling and linking a unit and in- 
stalling it in a library, I heartily re- 


commend that you type in all the text 
from the listings and see the instruc- 
tions that follow. (You should be 
seated at a Language-Card-equipped 
Apple II as you read the remainder of 
this article.) 

To begin, enter the UCSD editor 
and type in the text file for the IN- 


` TRINSIC UNIT WINDOW. Compile 


it, and save both text and code files 
on disk APPLE2, as U. WINDOW. 
TEXT and U.WINDOW.CODE. 
Next, type in the assembly-lan- 
guage listing, CALL, assemble it (by 
typing A from the command level), 
and save text and code files on disk 
APPLE2 as CALL.ASSY.TEXT and 
CALL.ASSY.CODE. 

Now you must link the external 
procedure, CALL.ASSY.CODE, to 
the host unit, U.WINDOW.CODE. 
Type Lfrom the command level to in- 
voke the linker. You should ultim- 
ately see the question: 


HOST FILE? 


Type APPLE2:U.WINDOW.CODE 
and then hit the Return key (the 
. CODE suffix may be omitted when 
using the updated Pascal version 1.1). 
Next, you will be asked: 


LIB FILE? 


to which you should answer, 
CALL.ASSY.CODE апа hit the 
Return key. The question will be re- 
peated. This time you simply hit the 
Return key. The next question: 


MAP FILE? 


asks where you wish to send messages 
concerning the progress of the linking 
process. You might find it instructive 
to reply CONSOLE: so you can read 
the linker messages on the screen. 
Finally, you will be asked for the 
name of the object-code file to which 
you wish the finished, linked version 
sent with the prompt: 


OUTPUT FILE? 


Answer with APPLE2:U. WINDOW. 
CODE, followed by Return. At this 


Text continued on page 244 
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any printer, 


ive it this test. 


Other IMP-4 
GREAT GRAPHICS 


Only IMP-4 gives you bi-directional printing of dot addressable 
graphics at no extra cost. And with our Quad Density feature, 
you can even print 19008 dots per square inch! That’s more than 
twice the resolution of Epson's finest! 


IN| 


Apple, TRS-80, PET, Atari, НР... you name it. We've got the 
industry's widest range of interfaces ready to plug into 
your computer. 


SIMPLE PLUG-IN 


Axiom's IMP-4 lets you use single sheets, roll paper, or 
continuous tractor-fed forms. On other printers these features 
are probably expensive options, if available at all. 


3-WAY PAPER 
HANDLING - 


Ахіот5 rugged head prints good looking tightly formed 
LIFETIME 9-WIRE [2] characters with lower-case descenders, 6 different character 
PRINT HEAD : sizes and boldfaces too, all printed bi-directionally at up to cag =A WELT | 
100 cps! "in: ae P = ” 


Styling isn't the main reason you choose a printer, but isn't it nice 
MODERN STYLING to know you're getting a printer that will also look great in your 
office or home? 


Score 2 points 
for each answer. 
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Listing 2: Apple Pascal program to display a high-resolution 
color test pattern and the system-disk date. 


{ FERAKRKKTERKERKKKKRAEKAEKKKEKATRERAARREAKE 


ж ж 
ҡ STARTUP * 
* ж 


RAKR OC COK COC O COU UC O U COC OU UO O OU OC O COTO O OF KF |) 
(*55+*) 
(% ROSS М. ТОМКЕМ5, M.D. *) 


( *VER. 01.24.81.01*) 


(ХХХҠХХХХХЕҠХХЕХҠХЕҡХХЕКҠХЕҠХХЕХҠХЕҠХХЕҠХЯ 


*PRODUCES A SIX COLOR HIGH RESOLUTION* 1 
*COLOR BAR TEST PATTERN WITH THE ж 
*SYSTEM DATE DISPLAYED IN THE CENTER * 

*ALONG WITH ANY GREETING OR MESSAGE * 

*THE USER MAY DESIRE. 

* 

*WHEN THIS PROGRAM IS SAVED ON THE 
*BOOT DISKETTE AS 


* 


x "SYSTEM. STARTUP" 

ж 

*THE APPLE WILL "WAKE UP" DISPLAYING 
*A COLOR TEST PATTERN AND WHAT IT 
*BELIEVES ТО BE THE CORRECT DATE, 
*THUS SAVING THE USER FROM HAVING ТО 
*INVOKE THE FILER TO CHECK THE DATE 
*AFTER BOOTING. THIS IS ACCOMPLISHED* 


+ + + + + 03 + А 4 + + + 


*BY BLOCKREADING THE AREA OF THE BOOT* 
*DISK WHERE THE SYSTEM DATE IS STORED* 


TRS-80, MODEL | 
64K CP/M. 


ММ-14К 5200 
СР/М 2.2 5425 
with BIOS 


special BOOT - ROM 
$25.00 extra on request 


specify 16K. 32K or 48K 
Minimum 16K & 1 Disk Drive 


Now enjoy the portability of CP/M, 
combined with the power of a full 64K of 
RAM with the MM-46K memory 
management unit which includes 16K of on 
board RAM. The MM-16K Will work with 16K 
of TRS-80 RAM and one disk but we suggest 
48K and two disk drives. 


Model Ill version soon available 
Dealer inquiries Invifed 


Martin Data Systems 
3010 Santa Monica Blvd. Suite 493 


Santa Monica, Ca. 90404 (213) 828-8985 EXT. 929 
$3.50 shipping and handling charge (UPS) check or 
money order, Calif. residents add 6% sales tax 
CP/M Trademark Digital Research TRS-80 Trademark Tandy Corp 


240 February 1982 © BYTE Publications Inc Circle 189 on inquiry card. 


*AND DISPLAYING THIS INFORMATION ON 
*THE HIRES SCREEN. THE METHOD IS 
*THEREFORE VALID BOTH FOR MANUAL 
*UPDATE SYSTEMS AS WELL AS FOR THOSE 
*SYSTEMS CONTAINING A CLOCK WHICH 
*AUTOMATICALLY UPDATES THE SYSTEM 
*DATE ON THE BOOT DISKETTE. 


ж 
ҡ 
ж 
ҡ 
ҡ 
ҡ 
ж 
ЖТХХХХХҠХХХХХҠХХХХХХХКХХХХХХХХХХХХХХХХХЖҠЯЖ 


) 


USES TURTLEGRAPHICS, APPLESTUFF, CALENDAR; 


YOU SHOULD FIRST BIND THE UNIT, "CALENDAR, " 
TO THE SYSTEM.LIBRARY (SEE ACCOMPANYING 
ARTICLE) BEFORE COMPILING THIS PROGRAM. 

THIS IS BECAUSE "SYSTEM. LIBRARY" IS WHERE 
THE COMPILER EXPECTS TO FIND ALL "INTRINSIC" 
UNITS. 


CONST 

MINX = О; (*HIRES SCREEN BOUNDS* ) 
MINY = 0; (* " " " x) 
МАХХ = 279; (* * " “ ж) 
МАХҮ = 191; (* = " " x) 
CHARWD = 7; (*HIRES CHAR WIDTH *) 
CHARHT = 8; (*HIRES CHAR HEIGHT *) 
VAR 

LEFT, 

RIGHT, 

TOP, 

BOTTOM, 

COLOR, 

INC x INTEGER; 


PROCEDURE BAR; 


(*DRAWS THE VERTICAL COLOR BARS ON THE SCREEN*) 
(*ONLY 5 COLORS USED SINCE BORDER AND TEXT  *) 
(*WINDOWS ARE IMPLICITLY BLACK, THE 6TH COLOR*) 


VAR 


COLR: SCREENCOLOR; 


BEGIN 
CASE COLOR OF 
1: COLR:= WHITE; 
2: COLR:- BLUE; 
3: COLR:= ORANGE; 
4; COLR:= GREEN; 
5: COLR:= VIOLET 


END; 
VIEWPORT( LEFT, RIGHT, TOP, BOTTOM); 
FILLSCREEN( COLR); 
IF COLOR « 5 THEN 
BEGIN 
LEFT:- LEFT + INC; 
RIGHT:= RIGHT + INC 
END 
END; Listing 2 continued on page 242 


Circle 48 on inquiry card. ==> 


“Registered trademark of Digital Equipmen fa 


More performance than you ever 
imagined — for $1995. If you're con- 
sidering a DEC® terminal, C. Itoh 
now has two reliable alternatives that 
could easily change your mind. 

Take our 132-column CIT 101, 
for example. Unlike DEC's VT100® 
it includes full AVO performance — as 
standard equipment. You also get a 
96 ASCII character set, plus 128 spe- 
cial characters. Characters may 
appear single-width and double- 
width, double-height. Reverse video, 
blinking, half-intensity and under- 
score may be used in up to 16 
combinations. The cursor may be 
underline or block, blinking or non- 
blinking, or invisible to the viewer 
— all under computer control. There's 


қ 


raster graphics too. Апа 19.2K Baud 
asynchronous communications. 
Human engineered features include 
a non-glare screen and detached 
selectric-type keyboard. Of course, if 
all you need is 80-column capability, 
have we got a terminal for you. 

The $1195 80-column terminal 
that performs like a 132. It's C. Itoh's 
CIT 80, the DEC VT52? emulator 
that's packed with features many big- 
ticket terminals dont offer. Things 
like smooth scrolling, soft setup 
mode, line drawing graphics and 
unidirectional RS 232-C printer port. 
A 19.2K Baud main port features 
X/ON-X/OFF protocol as well as full 
апа half-duplex in conversation 
mode. Video attributes include 


| 
A". г 


Ра z 
е 


blinking, underline, half intensity— 
even reverse video. You get CIT 101- 
type human engineered features too. 
Plus socketed firmware for maximum 
OEM flexibility. 

Both terminals are backed by 
our 90-day warranty, fully field sup- 
ported and ready for immediate 
shipment. So if youre thinking of 
getting a DEC terminal, consider 
the alternatives: CIT 80 and CIT 101. 

For full details, contact our 
exclusive representative, ACRO Cor- 
poration, 18003-L Skypark South, 
Irvine, CA 92714. (714) 557-5118. 


Ў: c. ITOH 
ELECTRONICS, INC. 
One world of quality. 


Before you order a V ТОО, 
think twice. 


Circle 225 on inquiry card. 


1981 
MICRO-TAX 


Microcomputer Taxsystems, Inc. 


Listing 2 continued: 
PROCEDURE MESSAGE; 


(*"LOADS" PROCEDURE SAYIT WITH USER MESSAGE STRING*) 


Are you looking for the best 
tax package in the USA? Call VAR 


MICRO-TAX 


MSSG : STRING; 
For the 1981 Tax System VTAB 1 1..24; 
СН : СНАН; 

( *TODAY : STRING; PREDECLARED IN "UNIT CALENDAR"* ) 


INDIVIDUAL PACKAGES 
Level 1: 23 Schedules and Forms 
: Multiple Clients 
$250 :Prints IRS Approved Forms 


PROCEDURE SAYIT; 


( *CALCULATES COORDINATES FOR CENTERING USER*) 


( *MESSAGE ON THE HIRES SCREEN AND PRINTS IT*) 
Level 2: 30 Schedules and Forms 


: Multiple Clients 

: Prints IRS Approved Fornts 
$1,000 : Prints оп IRS Forms or Overlays 

: Depreciation System 

: State Tax Interface 

: Integrated Data Base 

: Batch Compute and Print 


VAR 


X,Y: INTEGER; 


BEGIN 
X:= ROUND(( 280 - LENGTH(MSSG) * CHARWD)/2); 
Y:= MAXY - VTAB * 8; 
VIEWPORT(X - CHARWD,X + LENGTH(MSSG) * CHARWD + 2 * CHARWD, 
Y — CHARHT,Y + 2 * CHARHT); 
FILLSCREEN( BLACK); 


PARTNERSHIP PACKAGE 


Level 3: 20 Partnership Schedules and 
Forms 
$750 :Multiple Clients 
: Prints IRS Approved Forms 


» MOVETO (X,Y); 
: Print IRS Form Overl 
rints on | rms or Overlays WSTRING(MSSG ); 
: Depreciation System 
END; 


: Integrated Data Base 
: Batch Compute and Print 


Levels 2 and 3 are discounted to a total 
of $1,500 if purchased at the same time. 


SUBSTITUTE YOUR MESSAGES AND VTABS FOR THE 
ONES BELOW. ОҒ COURSE YOU WILL WANT ТО KEEP 
THE DATE WHICH IS STORED IN THE PREDECLARED 
STRING VARIABLE "TODAY" FROM "UNIT CALENDAR." 


Шеш کے‎ іы کے کے‎ EÉ—i——E—IE——Á———MYVÓ—Á—Ó——————— то шш шш шшш ш шш шот шщ шш BÓ шш P 


Updates: Annual Updates are available. 


Demonstration Package: Demonstration 
Packages are available for $50. 


State Systems: information on Individual 
State Tax Systems is available 
upon request. 


Transparent Overlays: Transparent Over- BEGIN 
lay sets are available. MSSG:- ' GOOD DAY, DR. TONKENS! '; 
VTAB:= 8; SAYIT; 
All levels operate under most CP/M* MSSG:= ' WELCOME ТО APPLE/UCSD PASCAL 1.1 '; 


VTAB:= 10; SAYIT; 
MSSG:= CONCAT(' THE DATE IS',TODAY); 
VTAB:- 12; SAYIT; 


formats including Apple"*. 
Compiled Microsoft Basic. 


MCI E m MSSG:= ' DIGIT ALICE AT YOUR DISPOSAL '; 
s a А өліні ate IS VTAB:= 16; SAYIT; 
ate-of-the-Art package MSSG:= ' HIT <RETURN> WHEN READY '; 


can bring you: 
€ Complete System 
Ф Versatility 
€ Complete In-Office Security 
Ө Time Saving 
@ Pre Year-end Tax Planning 


MICRO-TAX 


Mic ren ompsiter Tasyo ni 


22713 Ventura Bivd., Suite F 
Woodland Hills, CA 91364 


VTAB:= 22; SAYIT; 
VIEWPORT( MINX , MAXX, MINY, MAXY ) 
END; 


BEGIN ( *STARTUP* ) 
INITTURTLE; 
LEFT:- O;RIGHT:- ROUND(MAXX/5) ~ 1; 
ТОР:- MINY; ВОТТОМ:- MAXY; 
INC:- RIGHT “ 1; 


(213) 704-7800 


FOR COLOR:- i TO 5 DO 
Available at most BAR; 
Professional Computer ШШШ MESSAGE; 


Retailers 


*CP/M is a TM of Digital Research 
“Apple is a TM of Apple Computer. Iric. 


242 February 1982 © BYTE Publications Inc 


REPEAT UNTIL KEYPRESS; 


TEXTMODE 


END. (*STARTUP*) 


A SIGMA SYSTEM 
is COMPLETE: 
Computer, terminals, 
printers, interfaces, 
operating system, 
manuals and documen- 
tation, etc. All you do 

is plug it in. 


A SIGMA SYSTEM 
WORKS: 

Itis assembled, tested, 
burned-in, tested, con- 
figured, tested, burned- 
in again, and retested. l 
All you do is plug itin. | 
А SIGMA SYSTEM 
is FLEXIBLE: 
Each system 15 con- 
figured for an exact 
need, be ita 64K 


stand-alone 
vitha 


printer or a 512K multi-user, 
multi-processor with several 
6OOLPM line printers—or 
anything in between. A// you 
dois plug it in. 


A SIGMA SYSTEM is 
EXPANDABLE: 

Each system is designed to 
grow with your customer's 
needs. Usually only an addi- 
tional board is required for 
expansion. A// you dois plug 
itin. 

А SIGMA SYSTEM is 
SUPPORTED: 

SIGMA's Engineering Depart- 


БШ ШИЕ ШИ 3 1 


Hi ssa E RN AR ИШ 
SIL ЫШ —200 cps (data mode) 
RET EET 60 cps (letter quality | 


ment provides tecnnical 
support, parts and training, 
while the SIGMA Marketing 
Department offers in-market 
sales and marketing support. 
We design our dealer/agency 
program to fit your needs. 


Below are 4 of more than 

80 fully integrated systems: 
SIGMA SYSTEMI 

A single user stand-alone 
system: • 64K RAM *2x5M" 
QD Floppy Drives (7ООКВ) 

• 12" CRT with full ASCII 
Keyboard • Printer-100 cps 
(data processing) and 50 cps 
(letter quality) plus graphics 
capability « CP/M Operating 
System * Fully integrated 
and tested • Expandable 
Total Price: S3,775 

SIGMA SYSTEM II 

A multi-user (2) system: 

o 64K RAM per user * 54" 
Floppy Drive (500КВ) * 5MB 
Hard Disk Drive * 2 CRT 


Terminals with detach- 

| able keyboards * High 
speed 180 cps printer 

| * MP/M Operating 
System * Fully integrated 
and tested е Expandable 
| Total Price: S8,675 


SIGMA SYSTEM 111 
A four user (4) system: 
e 64K RAM per user 

| е 2x 8" Floppy Disk 
Drives (1.2MB) * 11MB 
Hard Disk Drive • 4 
CRT's with detachable 
keyboards • Printer 


mode) plus graphics « MP/M 
Operating System * Fully 
integrated and tested 

* Expandable 

Total Price: S14,459 


SIGMA SYSTEM IV 

An eight user (8) multi- 
processing system: е 512K 
RAM e 8" Floppy Disk Drive 
(1.2MB) * 18MB Hard Disk 
Drive • 8 САТ with detachable 
keyboards “ Printer—180 cps 
data printer * Printer—55 cps 
letter quality • CP/M com- 
patible multi-user system * Data 
Base Management System 

• Fully integrated and tested 

e Expandable up to 16 users 
Total Price: S32,997 


(The above systems include 
charge for integration. If 
integration is not desired, 
please inquire about addi- 
tional discounts.) 


U.S. Domestic/Canada 
Sigma Digital Systems, Inc. 
14433 N. 73rd Street 
Scottsdale, Arizona 85260 
Telephone: (602) 998-4987 


X. 


Sigma 


УПСЕі COMPANIES 


international 

Sigma International Trading Corp. 
PO. Box 1118 

Scottsdale, Arizona 85252 
Telephone: (602) 998-9004 
Telex: 165-745 SIGMA 


DEALERSHIPS/AGENCIES AVAILABLE IN SELECTED AREAS 
"PLUG INTO SIGMA'S DISTRIBUTION NETWORK” 


Circle 323 on inquiry card. 


Text continued from page 238: 
point, WINDOW (currently saved 
as APPLE2:U.WINDOW.CODE) is 
ready to be bound to SYS- 
TEM.LIBRARY. 

However, before installing WIN- 
DOW in SYSTEM.LIBRARY you 
should enter and compile CALEN- 
DAR from its listing and save the text 
and code files as APPLE2:U.CALEN- 
DAR.TEXT and APPLE2:U.CAL- 
ENDAR.CODE. 

At this point a few words are in 
order about a library file. All object- 
code files in UCSD Pascal can be vis- 
ualized as residing within a “cabinet” 
having sixteen shelves. Each shelf can 
hold only one item, called a segment. 
A segment represents one stand-alone 
piece of object code. A unit, even one 
which invokes external assembly-lan- 


guage subroutines, still represents . 


only one segment, since the subrou- 
tine, once linked to the unit, becomes 
an integral part of that unit's object 
code. The only time a unit occupies 
more than one “shelf” in the cabinet is 
when that unit is an intrinsic unit 
with both code and data segments. 
(This subject was briefly examined in 
the discussion of WINDOW.) Pascal 
programs use only one shelf. This is 
because any program, no matter how 
lengthy, is still one stand-alone piece 
of object code. There are exceptions 
to this rule if the program is so 
lengthy that it has to be broken up in- 
to pieces, but this subject is beyond 
the scope of our current discussion 
(see the “Program Segmentation” sec- 
tion of the Addendum to the Apple 
Pascal Language Reference Manual). 

A library is merely one of these 
“cabinets” whose shelves contain use- 
ful collections of precompiled subrou- 
tines instead of a program. If we wish 
to fill two of the empty “shelves” in 
SYSTEM.LIBRARY with the WIN- 
DOW and CALENDAR units, we 
begin by executing APPLE3:LI- 
BRARY from the command level. To 
the prompt: 


OUTPUT CODE FILE => 


reply APPLE1:SYSTEM.LIBRARY 
followed by Return, When 


LINK CODE FILE — > 
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appears, again reply, APPLE1: 
SYSTEM.LIBRARY and hit Return. 


Now, when 
SLOT TO LINK INTO? 


appears, reply = to initiate auto- 
matic copying of all the old units into 
the new library. 

Be sure to watch the screen during 
this process, as you can actually see a 
dynamic depiction of units being 
stored in the new library’s code slots. 
You will again be prompted: 


SLOT TO LINK INTO? 


to which you should reply: N (for 


new file). Again, you will also be 


asked: 
LINK CODE FILE -> 


which you answer with APPLE2: 
U.WINDOW.CODE Return. Type 
the following: 1 7 2 8 N. You will see 
the by now familiar prompt: 


LINK CODE FILE - > 


Reply, APPLE2:U.CALENDAR. 
CODE Return. Now to the question: 


SLOT TO LINK INTO? 


reply as follows: 1 9 2 10 Q. 
You will be prompted with the 
question: 


NOTICE? 


so that, if you wish, you may type in 
a copyright or the current date on 
which you appended this library. 
This message will then be embedded 
in the library file on disk for later 
retrieval through the LIBMAP utility 
on disk APPLE3. The next Return 
(with or without a NOTICE) will ter- 
minate execution of LIBRARY, re- 
turning you to the command level, 
and replace the old copy of 
SYSTEM.LIBRARY on disk APPLE1 
with your new, appended verison. 

If you want a copy of the interface 
sections of the units in the new SYS- 
TEM.LIBRARY, simply execute 
APPLE3:LIBMAP. Answer Y to all 


(Ү/М)? prompts after specifying 
APPLE1:SYSTEM.LIBRARY when 
asked to: 


ENTER LIBRARY NAME: 


Answer, PRINTER: or CONSOLE:, 


Return, to the request: 
MAP OUTPUT FILE NAME: 


and hit Return when asked again, in 
order to return to the command level. 


Conclusion 

The extensibility of UCSD Pascal 
through units is one of its most 
powerful features, one that is similar 
in concept to using one of a genii's 
three magic wishes to ask for more 
magic wishes. 

] hope this article will encourage 
readers to explore the power of the 
unit and investigate some of its mys- 
teries.B 
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For those with only one disk drive 
(or an aversion to typing) a disk ts 
available with copies of the following 
files: 


eU.WINDOW.TEXT and U.WIN- 
DOW.CODE 

@eCALL.ASSY. TEXT and CALL. 
ASSY.CODE 

eU.CALENDAR.TEXT and U.CAL- 
ENDAR.CODE 

@STARTUP. ТЕХТ and STARTUP. 
CODE 

eSYSTEM.LIBRARY with WINDOW 
and CALENDAR installed 


То obtain a сору of this disk, send a 
check or money order for $14.95 (add 
6% sales tax if you are a California 
resident), plus $1 shipping and han- 
dling, to RMT UNITS, Suite 1185-W, . 
8635 West Third St., Los Angeles, CA 
90048. 


The first-ever Database 
Word Processor System. 


Sequitur. Ше S never been 
anything like it. 

Compare it to the low end of the 
database market, like Condor and 
dBase II, and you'll find it does far 
more. Put it against the high end, like 
Oracle or Ingres, and you'll be 
surprised how close it comes. 


xcept it’s a whole lot easier to use. 


It adapts to you, not the other 
way around. 


started with. If you change your mind, 
you can bring back earlier versions 
with a keystroke. 

When you give a command like 
“JOIN; Sequitur doesn't create a 
duplicate file. This means the system 
works faster, uses less disk space and, 
most im mportant, , any update goes to the 
correct file—because it’s the only file. 

As we said, there's nothing else 
like it at any price. 


Thanks to its clear data display and its The price. It's the nicest surprise. 


grap phic query language, 
ед! 


шиг 15 easy for the „Ок Now Toss out the multi-user Unix Version 7 
beginning user, but AND TELL МЕ ROW MUCH operating system or with Unix 
powerful enough for the MADE IN TE MIDDLE” look-alikes on 16-bit machines 
sophisticated user. SIZED DEPARTMENTS, like the Onyx or Plexus. 

It’s so friendly that the You can install Sequitur on 
me g е beginner can ы М "Sus uter for м е » 
pick up the operating manual, sit you've e 
down at a terminal and start right into serious Unix software, 
In cuang data, generating reports, ~ you know how good 
writing form letters, managing ОМА that price is. 
documents and doing everything 8 me see 
else you can do once you combine “See Sequitur in action. 
a database system with БИР For acomplete 
a word processor. 1 ory a ab yer 

2 4h write Pacific Software, 
т” фана ЙА ВАР l=: ! 2608 Eighth Street, 
The word pee feature ЕС — s 4710 
lets you edit any part of a (415)540-0616. 


table. Once you edit it, 
Sequitur makes ће “ШЕ 
change all through the ^ B 
system. But the edit | 
doesn't destroy what you 


Unix ı8 а trademark of Bell Laboratories. 


Today you can run Sequitur with 


| Seq uitur 


` Pacific ед Manufacturing Company 


Circle 275 on inquiry card. 


DYNACOMP 


Quality software for *: 


ATARI TRS-80 (Level П)** 
PET NORTH STAR 


APPLE II Plus CP/M Disks/Diskettes 
(see Availability box) 


CARD GAMES 


BACCARAT (Atari only} Price: $18.95 Сәзейе/522.95 Disketu- 
This is the European card game which is the favorite of the Monte Carlo jel sel. Imagine yourself al the gaming table with 007 
to your left and Goldfinger to your right, Léarn and різу BACCARAT at your leisure on the Alari, Contains full high resolu- 
tion color graphics and maiching sound. Runs in 18K. Requires one joystick. 


GIN RUMMY (Apple only) Price: 518,95 Cassette/$21.95 Diskette 
This is the best senma computer implementation of GIN RUMMY existing. The computer plays exceptionally well, and the 
HIRES graphics are superb. What elsecan be said? 


POKER PARTY (Avallable for all computers) Price: 517,95 Cassette/S21.95 Diskette 
POKER PARTY is a draw poker simulation based on the book, POKER, by Oswald Jacoby. This is the most comprchensive 
version available for microcomputers. The party сопкі of yourself and six other (computer) players. Each of these player 
(you will get to know thern) has a differenti porscaatitg іп the form of a varying propensity to bluff or fold under pressure. 
Practice wilh POKER PARTY before going 10 that expensive game tonight! Apple cassette and diskette versions require a 
31 К (or larger) Apple II. 


CRIBBAGE 2,0 (TRS-30only) Price; $14.95 Cassette/518.95 Dakette 
This is simply the best cribbagc game available. Н is an excellent program for the cribbage player in search of a svorthy oppo- 
nent as well as For ihe novice wishing fo improve his game. The graphics are superb and assembly language routines provide 
rapid execution. See the software revicw in 80 Software Critique. 


THOUGHT PROVOKERS 


MANAGEMENT SIMULATOR (Atari, North Star and CP/M only) Price: $19.95 СалвеНе/523,95 Diskette 
This program is both an excellent teaching tool a5 well as a stimulating intellectual game. Based upon similar games played al 
graduatc business schools, cach player or team controls a company which manufacturers three producis. Each player altempis 
to outperform his competitors by selting selling prices, production volumes, marketing and design expenditures etc. The mos! 
successful firm is the one with the highes! stock price when the simulation ends. 


FLIGHT SIMULATOR (Available forall computers} Price: $12.95 Cassette/$21.95 Diskette 
А realistic and extensive mathematical simulation of take-off, flight and landing. The program utilizes aerodynamic equations 
and the characten stics of a real airfoil. You can practice insirumen! approaches and navigation using radiak and compass 
headings. The more advanced flyer can also perform loops, haif-rolls and similar aetobalic maneuvers. Although this program 
does not employ graphics, it is exciting and very addictive. See the software review in COMPUTRONICS. Runs in ЮК Atari, 


YALDEZ (Available for all computers) Price: 515.95 Cassetie/519.95 Diskette 
VALDEZ is a compuler simulation of supertanker navigation in the Prince William Sound/Valdez Narrows region of Alaska, 
Included in this simulation is а realistic and extensive 256 х 256 element map, portions of which may be viewed using the 
ship's alphanumeric radar display’, The motion of the ship itself is accurately modelled mathematicaby, The simulation або 
coniains a model for the tidal patterns in the tcgion, as well as otlier traffic (outgoing tankers and drifting icelergs). Charl 
your course from the Gulf of Alaska to Valdez Harbor! See the software reviews in 80 Softamne Critique and Personal Com- 
puting. 


БАСКСАММОМ 2.0 (Atari, North Star and CP/M only) Price; $14.95 Casseite/$18.95 Diskette 
This program tests your backgammon skills and wall also improve your game. A human can compele agains! a computer or 
agains? another human. The computer can even play agains! ilself. Either the human or the computer can double or generate 
dice rolls, Board positions сап be created or saved for replay. BACKGAMMON 2.0 plays іп accordance with the official ries 
of backgammon and is sure lo provide many fascinaling sessions of backgammon play. 


CHECKERS 3.0 (PET only) Price:$16.95 СачеНе/520,95 Diskette 
This is опе of the most challenging checkers programs available. |1 hus IO levels of play and allows the user to change skill 
levels at any Lime. Although providing avery tough game al leve} 4.8, CHECKERS 3,0 is practically unbeatable atlevels9 and 
10, 


CHESS MASTER (North Star and ТИ5-80 only) Price: 519,94 Cassctte/ $23.93 Diskette 
This compleie and very powerful program provides five levels of play. U includes casting, en passan captures and the promo- 
tian of paw ns, Additionally, the board тау be presel before the stari of play, permitting the examination of "book" plays. To 
maximize cxcculion speed, the program is written in assembly language (by SOFTWARE SPECIALISTS of California). Full 
graphics are employed in the TRS-80 version, and two widths of alphanumeric display are provided to accommodate North 
Star users. See revie win OnCompuling. 


LEM LANDER (32K Apple Disk only) Price: 516.95 Dlakette 
Pilot your LEM LANDER (о à safe landing on any of nine diff crent surfaces ranging from smooth to treacherous. The game 
paddles are used то control craft attitude and thrust, This is a real-time high res challenge! 


FOREST FIRE! (Atari only) Prize: 516.95 Cassette/$20.95 Disketle 
Using excellent graphics and sound effects, this simulation puts you in the middle of a faresi fire. Your job is to direct opera- 
lions to put out the fire while compensating for changes in м end, weather and terrain. Not protecting valuable structures can 
result in startling penalties, Life-like variables are provided to make FOREST FIRE! verysuspensef ul andchallenging. No two 
games have ihe same setting and there are j levels of difficulty. 


SPACE EVACUATION! (Apple, Atari and TRS-80 only) Price: $15.95 Cassetie/519.95 Disketle 
Can you colonize the galaxy and evacuate the Earth before the sun explodes? Your computer becomes the ship's computer as 
you explore the universe to relocate millions of people. This simulation is particularly interesting as il combines many of the 
exciling ckments of classic space games with the mystery challenge of ADVENTURE, 


MONARCH (Atari only) Price: 511,95 Cassetie/$15.95 Diskette 
MONARCH is a fascinating economic simulation requiring you 10 survive an 8-year term as your nation’s leader. You deter- 
mine the amount of acreage devoted to industrial and agricultural use, how much food to distribute 10 ihe populace and how 
much should be speni on pollution conteol. You will find thal ali decisions involve a compromise and that il is nol easy to make 
everyonc happy. Runsin 16K Atari. 


CHOMPELO (Atari only) Price: 511,95 Cassetie/515.95 Diskette 
CHOMPELO is really iwo challenging games in onc. One is similar to NIM; you must bite оїГрап of a cookie, bul avoid tak- 
ing the primed] portion. The other game is the popular board game REVERSI. it fully uses the Atari's graphics capabilily, 
and is hard ta beat. This package will run on a 16K system. 


SPACE LANES (Available for all computers) Price: 510.95 Cassette/$14.95 Diskette 
SPACE LANES is a simple bul exciling space transportation game «hich involves up to four players (including the computer). 
The object is io form and expand space transportation companies ina competitive environment. The goal is to amass morenct 
worth than your opponent. The economics include stock purchases and company mergers, Watch your wealth grow! 


AVAILABILITY 


DYNACOMP software is supplied with compiere documentation containing clear explanations and examples. Unless otherwise 


specified, all programs will run withia [6K program memory space (AT АН! requires 24K). Except where noled, programs are ачай. 
able on ATARI, PET, TRS.80 (Level 11) and Apple (АррісюП) cassetie and diskette as well as Norih Star single density (double 
density compatible) diskette, Additionally, most ptograms can be obtained on standard {10 М 3740 single density/douhte density 
compatible format) 8" CP/M floppy disks for systems sunning under MBASIC (for example, Altos, Xerox 820and many others). 
ФА" CP/M diskettes ate available for the North Star and Osborne computer systems. 


"AT ARI, PET/CBM, NORTH STAR. CP/M, IBM. OSBORNE and XEROX are cegisieted tradenames and/or trade marks. 


"*Except where noted, aff TAS-80 Model f software и available on cassette fonty) for the ТИ5-40 Model Hi. Exceptions: 
VALDEZ, CRIBBAGE, GRAFIX, CHESSMASTER. TRS-80 diskettes are not supplied with esther DOS оғ BASIC. 


DYNACOMP OFFERS THE FOLLOWING 


Widest variety 
Guaranteed quality 
Fastest delivery 

Friendly customer service 
Free catalog 

24 hour order phone 


AND MORE... 


STARTREK 3.2 (Avaliable for all computers) Price: 511.95 Cassette/S15.95 Diskette 
This is the classic Startrek simulation, but with several new features. For example, the Klingons now shoot al the Enterprise 
withoul warning while also attacking slurbases in other quadrants. The Klingons also attack with both light and heavy cruisers 
and move when shot at! The situation is hectic when the Enterprise is besieged by three heavy cruisers and a sasbase 5.0.5, is 
received! The Klingons get even! See the software reviews in A.N.A.L.O.G., 80 Software Critique and Game Merchandising. 


BLACK HOLE (Apple only) Price: $14.95 Cassette/ 518.95 Diskette 
This is an exciting graphical simulation of the problems involved in closely observing а black hole with a space probe. The ob. 
ject is to enter and maintain, for a prescribed time, an orbit ciose 1o a small black hole. This is to beachieved mitma com ing 
so near the anomaly that the ndal stress destroys the probe. Control of the craft is realistically simulated using side jets for 
rolation and main thrusters for acceleration. This program employs MHi-Res graphics and is educational as well as challenging. 


SPACE TILT (Apple and Alari only) Price: $10.95 Cassatte/$14.95 Diskette 
Use the game paddles to tilt the plane of the ТУ screen to "roll'* a ball into a hole in the screen. Sound simple? Not when the 
hole gels smaller and smaller! A built-in timer allows you to measure your skill against others in this habilforming action 
game. 


ESCAPE FROM YOLANTIUM (Atari only) Prive: $15.95 Cassette/$19.95 Diskette 
Being the action and excitement of an arcade into your home with ESCAPE FROM VOLANTIUM! To escape you must 
maneuver your space ship around obstacles and laser blast the dragon (withoul being calen}. If he is killed with a «Әкесі shot 
(not just а lcg lopped off), a door opens lo the ошзіде. However, the door does not slay open йй айыу LÍ you Гай to сасарс 
in Lime, the door closes and а new dragon appears. Sometimes you can smash through the door by repeatedly chippingaway al 
it, Other times il is impervious, Al the higher levels of play more obstacles and dragonsappesr, adding to the excitement. Uses 
high resolution graphics and sound. Runs in 16K, 


ALPHA FIGHTER (Atari only) Price: $14.95 Cametie/518.95 Diskette 
Two ехесіепі graphics and aclion programs in опе! ALPHA FIGHTER requires you to destroy the ahen slarships passing 
through your sector of the galaxy, ALPHA BASE is in the path of an allen UFO invasion; lel five UFO's ger by and the game 
ends. Both games require the joystick and get progressively more difficult ihe higher you score! ALPHA FIGHTER will run 
on 16K systems. 


THE RINGS OF THE EMPIRE (Atarl only) Prices $16.95 Cassette/520.95 Diskette 
The empire has developed и new battle station protected by rotating rings of energy. Each time you blast through tlie гілд and 
destroy the station, the empire develops а new station with more protective rings. Тана exciting game runs on 16K. systems, 
employs extensive graphics andsound andcanbe played byoncor two players. 


INTRUDER ALERT (Atari only) Price: 516,95 Catoetíe/520.95 Dlaketle 
This is а fast paced graphics game which places you ia the middle of the "Dreadstar'* having jusi stolen its plans. The droids 
have been alerted and are directed lo destroy you at alf costs. You musi find and enter your ship to escape with Ше plans. Five 
levels of difficulty are provided. INTRUDER ALERT requires a joystick and will run on 16K systems. 


MIDWAY (Atari only) Price: 514.95 Cassette/518.95 Diskette 
MIDWAY is an exciting extension of the game of Battleship, И mixes the challenges of strategy and chance. Your opponent 
сап be another human or the compuler. Color graphics and sound are both included. Runs in 16K. 


TRIPLE BLOCKADE(Alari only) Price: 514,95 Cassetie/S38.95Disketie 
TRIPLE BLOCKADE is a 1wo-to-ihree player graphics and sound aclion game. lt is based on the classic video arcade game 
which millions have enjoyed. Using the Atari joysticks, the object is to direct your blockad mgline around the screen wilhout 
running into your opponent(s). Although Ше concept is simple, the combined graphics and sound effect tead to “bigh 
anxiety". 


GAMES PACK I (Available for ай computers) Price: $10.95 Cussette/514.95 Disketie 
GAMES PACK 1 contains the classic compuler games of BLACKJACK., LUNAR LANDER, CRAPS, HORSERACE, 
SWITCH and more. These games have been combined into one large program for case in loading. They are individually ac- 
cessed by a convenient menu, This collection js. worth the price just for the DYNACOMP version of BLACKJACK, 


GAMES PACK It (Available for all compulers} Price: 510,95 Саззене/514.95 Diskette 
GAMES PACK If includes the games CRAZY EIGHTS, JOTTO, ACEY-DUCEY, LIFE, WUMPUS and others. As with 
GAMES РАСК 1, ail the games are loaded as one program and are called from a menu. You will particularly enjoy 
ПҰМАСОМР" version of CRAZY EIGHTS, 


Why pay 57.95 or more per program when you сап buy a DYNACOMP colicclion [or just $10.95? 


MOON PROBE (Atariaad North Siar only) Price: $11.95 Casseite/$15,95 Diskette 
This ‘wan exitemety challenging ‘lunar tander’ program. The uses must drop from orbit to land at а predetermined target оп 
the moon's surface. You control the thrust and orientation of your craft plus direct the rate of desteni andapproach angle. 
Runsin 16K Atari, 


SPACE TRAP (Atari only, 16K) Price: $14.95 Сатене/518.95 Disketie 
This galactic "shoot'em ир” arcade game places you near a black hole. You control your spacecraft usingihe joystick and at- 
tempt то blast as many of the alien ships as possible before the black holeclosesabout you 


CHIRP INVADERS (PET/CBM only) Price: 514.95 Cassetie/$18.95 Diskette 
CHIRP [INVADERS is an addictive game using action graphics. A Federation space station must be reached before the Chirps 
congurr the Earth, Stationary obstacles, moving meteors, and the auacking Chirps must all be avoided for a successful 
journey. Good luck. 


ADVENTURE 


CRANSTON MANOR ADVENTURE (North Star and CP/M only) Price: 529.95 Diskette 
At last! A comprehensive Adventure game for North Star and CP/M systems. CRANSTON MANOR ADVENTURE takes 
you into mysterious CRANSTON MANOR where you attempl to gather fabulous treasures. Lurking in the manor are wild 
animais and robots who will not give up the treasures without a fight. The number of rooms is greater and the associated 
descriptions are much more elaborate than the current popular series of Adventure programs, making this game the top in ils 
class. Play can be stopped at any lime and the stalus stored on diskelle. Nol available in 56” CP/M formal. 


GUMBALL RALLY ADVENTURE (North Siar only, 48K) Price: $21.95 Disketle 
Take ран ia this oultaw race from the east coast to the weal coast. The goal is to find your way то the finish line while main. 
taining the highest possible speed. You may choose one of five cars available at the garage. The choice will а есі your speed 
and tange. Remember to lake spate parts and доп“ get caughts peeding! 


UNCLE HARRY'S WILL (North Star only, 40K) Price: $24.95 Diskette 
Unele Harry lias died and has left you everything. However, he has ncgiected to mention where everything is! Instead, his will 
consists of a рост which contains clues. You will have to travel ail over the Uniled States both by car and on foot to solve the 
puzzle, and therc are over 300 locationsio probe. Be careful and watch ош far red herrings! 


SPEECH SYNTHESIS 


DYNACOM?P is now distributing hence wand revolutionary TYPE-'N-TALKTM (TNT) speech synthesizer [rom Votrax, Simply 
connect TNT to your computer's serial interface, enter tezi From the keyboard and hear the words spoken. TNT is the easiest-to- 
program speech synthesizer on the market, [1 uses the feast amount of memory and prosides the most flexible vocabulary available 
any where! 


List price $375. DYNACOMP'S price $329.95. Please add 55.00 for shipping and handling. 


TALK TOME (T'N'T Atari only, 24K) Price; $14.95 Cussette/518.95 Diskette 
This program presents а superb tutorial on speech synthesis usiagthe Atari 800 and TYPE ‘N TALK IM, TALK TO ME will 
illustrate norma) word generation as well as phoneme generation, The documentation includes many helpful programming 
tips. 


MISCELLANEOUS 


CRYSTALS (Atari only) Price: 5 9,95 Cussette/$13.95 Diskette 
A unique algorithm randomly produces fascinating graphics displays accompanied with tones which vary as the patterns аге 
buill, No two patterns arethe same, and the combined effect of thesoundand graphics are mesmerizing. CRYSTALS has been 
used іп local stores to demonstrate the sound and color [catures of the Atari. Runs in МК Alari. 


NORTH STAR SOFTWARE EXCHANGE (NSSE) LIBRARY 
DYNACOMP now distributes the 21 volume NSSE library, These diskettes each contain many programs and offer an oul- 
standing value for the purchase price. They should be рагі of every North Star usce’s collection. Call or write DYNACOMP 
for details regarding the contents of the NSSE collection. 


Price: 39.95 each/$7,95 each (4 of more) 
The complete collection may be purchased for $149.95 


Circle 114 on inquiry card. 


BUSINESS апа UTILITIES 


MAILMASTER (Altari diskette only) Prlce:$39.95 Diskette 
MAILMASTER is a very versatile software package for managing and manipulating mail lists and mini data buses. Each disk 
can hold over 700 customer enicíes containing name, address, three 3-letter key words and a phone number, The dbpiay В 
marked so that entries may be made and edited with case. The status (е.р., disk space left, options, etc.) is shown an all times. 
Labels may be printed 1,2 or 3 up, and ail sorting (zip code and alphabetic} is performed by 8 fast machine language program. 


SORTIT (North Star only) Price: $29.95 Disketie 
SORTIT is à general puipose sorting program written in 8080 assembly language. This program will sort sequential data files 
generated by NORTH STAR BASIC. Primary and optional secondary keys тау бе numeric ст ane to nine character strings. 
SORTIT is easily used with files generated by DYNACOMP's MAIL LIST program and is very versalile in its capabilides for 
all other BASIC data file sorting. 


PERSONAL FINANCE SYSTEM (Atari and Nortb Siar orily) Price: 539.95 Diskette 
PFS is a single diskette, menu-oriented system composed of ten different programs. Besides recording your expenses and tax 
deductible items, PFS wil] sort and summarize expenses by payee, and display information on expenditures by any of 26 user 
defined codes by month or by payee. PFS will even produce monthiy bar graphs of your expenses by category! This powerful 
package requires oniy one disk drive, minimal memory (24K Alari, 32K North Star) and will store up to 600тесогіѕ per disk 
(and over 1000 records per disk by inaking a few s'implechanges to the programs). You can record checks plus cash expenses so 
that you can finally see where your money goes and eliminaleguesseorls and tedious hand calculations, Contains high speed 
machinc janguage sort. 


FAMILY BUDGET (Apple and Atari ошу) Price: $34.95 Diskette 
FAMILY BUDGET is a very convenient financial record-kecping program. You will be able 10 keep track of cash and credit 
expenditures as well as income on a daily basis, You can record tax deductible йет and charitable donation. FAMILY 
BUDGET also provides a continuous record af all стеді transactions. You can make daily cash and chargeenities to any of 21 
different expenseaccounis as well as lo 5 payroll and tax accounts. Data arc easily retrieved giving the user complete control 
over anathecwise complicated (and unorganized!) subject. 


INTELINK (Atarl only) Price: 549,95 Diskette 
This software package contains а menu-deiven collection of programs for Facilitating efficient! 10 communications 
theough a full duplex modem (required for use). In ane mode of operation you may connect to а data service (e.g, The 
SOURCE or MicroNet) and quake load data such as stock quotations onto your diskette for later viewtag.. This greatly re- 
duces ''connect time" and thus the service charge. You may also record the complete contents of a communicau ons session. 
Additionally, programs written іп BASIC, FORTRAN, eic. may be built off-line using the support text editor and later '*up- 
loaded" to another computer, making the Alari а very smart terminal. Even Atari BASIC programs may be uploaded, 
Further, a command file may be built off-line and used later as contralling inpul for a timc-share system. That is, you сап set 
up your sequence of time-share commands and programs, and the Atari will transmit them as needed; batch processing. AM 
this adds up to saving both connect time and your time. 


TEXT EDITOR Ii (CP/M) Price: 529.95 Diskette/533.45 Disk 
This is the seeqnd release version of DYNACOMP's popular TEXT EDITOR | and contains many new features, With TEXT 
EDITOR )) you may build text Files in chunks and assemble them for later display. Blocks of text maybe appended, inserted ar 
deleted. Files тау be saved оа disk/diskette ia right justified/centercd farmat to be later printed by either TEXT EDITOR 11 
or the CP/M ED Facility. Futher, ASCI CP/M files (including BASIC and assembly language programs) may be read by the 
editor and processed. Ја fact, text files can be built using ED and later formatted using TEXT EDITOR 1). Allin all, TEXT 
EDITOR II is an inexpensive, easy to use, bul very flexible editing system. 


DFILE (Atari and North Star diskettes only) Price: 519.95 
Thishaady program aljows North Star and Alari disk users to maintain a specialized dala base of all files and programs іп the 
stack of disks which invariably accumulates. DFILE is easy to set up and use. It will organize your disks to provide efficient 
locatin gof t he desired file or program. 


FINDIT (North Star only) Price: 519,95 
This is a threc-in-one program which maintains Information accessible by keyword of three types; Personal (eg: last пате}, 
Commercial (eg: plumbers) and Reference (eg: magazine acticles, record albums, etc). In addition to keyword searches, there 
are bitthday, anniversary and appaoínimeni searches for the personal records and appointment searches for the commercial re- 
cords. Reference records are accessed by а singie keyword or by cross-referencing twa or three keywords. 


SHOPPING LIST (Atari only) Price: 512.95 Самейе/516,95 Diskette 
SHOPPING LIST stores information on items you purchase at the supermarkel, Before going shopping, it will remind you of 
all the things you might need, and then display (or optionally print) your shopping list and the total cost. Adding, deleting. 
changing and storing data is very easy. Runs with 16K. 


TAX OPTIMIZER (North Star only) Price: $59.95 Ulskette 
The TAX OPTIMIZER is an easy-to-use, menu orienied software package which provides а canvenieni means for analyzing 
various income lax strategies. The program is designed to provide a quick and easy data entry. Income tax js computed by all 
tax methods (regulae, income averaging, maximum and alternate minimum Lia}. The user may immediately observe the ша 
effect of critical financial decisions. TAX OPTIMIZER has been thoroughiy field tested in CPA offices and comes complete 
with the current tax tables ia іш data files TAX OPTIMIZER is tax deductible? 


UTIL (Apple only, 48K) Price: $19.95 Diskette 
UTIL is a disk-oriented utility system which permits examining and changing of the contents of DOS 3.2 and 13 diskettes at 
the bit (nibble or буте) levet. With UTIL you can easily examine the contents of a diskette sector by sector, restructure the sec- 
tor pointers, reallocate sectors (e.g. bad sectors may be "hídden''), and perform many other sophisticated operations. For the 
experienced programmer. 


TURNKEY AND MENU (Alari only) Price:$17,95 Diskette 
TURNKEY is a utility program which allows you Lo create autoboot/autorun diskettes easily. Simply load and tun TUR- 
NKEY, load the program disketle to be modified, and answer the questioris! The TURNKEY diskette азо comes with DOS 2.0 
and includes another program, MENU. MENU lisus the contents of your diskette alphabetically, and permits the runciing of 
any BASIC program on the diskette by typing а single key. TURNKEY and MENU provide you with the ability to rum any 
programon your diskette by simply turning on the computer and pressing а single key. 


STOCKAID (Atari only) Price: 529,98 Diskette 
STOCKAID provides a powerful se of tools for stock market analysis. With STOCKAID you can display point and figure 
charts, as well as bar charts with oscillators. You can also examine long term moving averages and on-balance volume features. 
STOCKAID allows you to input daily data with a single diskette siorage capability of 219 days х 16 stocks. included are 
stock dividend and split adjustment capabilities. A very professional package! 


EDUCATION 


HODGEPODGE (Apple only, 48K Applesofi or Integer BASIC) Price: 519.95 Cassette/$23.95 Diskette 
Let HODGE PODGE be your child's teacher. Pressing any key on your Apple will гези! in 3 different and intriguing Пар" 
pening'' related tothe letter or number of the chosenkey, Theprogram'sgraphics, color andsound acea delight for children 
from ages 1и to 7, HODGE PODGE is a non.intimidating teaching device which brings а new dimension to the use of com- 
puters in education. See review іп Infdoorld. 


TEACHER'S AIDE (Atari only) Price: $13.95 Conacite/$17.95 Dishette 
TEACHER'S AIDE consists of three basic modules contained in one program. The first module provites addition and sub- 
Icaction exercises of varying levels of difficulty. The second module consists of multiplication problems in which the student 
may be tested both oa the final answer and/or са the subtotal answers іп the long hand pracedure. Several levels of complexity 
are provided here as well. The third module consisis of division problems; one particularly nice feature of the division module 
is that the long hand division steps сап be displayed along with the remainder in order to clearly demonstrate the procedure by 
which the remainder is derived. Using TEACHER'S AIDE is not merely a drill, but rather a lcarning experience. 


ORDERING INFORMATION 


All orders are processed and shipped within 48 hours. Please enclose payutent with order and include the appropriate computer in- 
formation. If paying by VISA or Master Card, include af] numbers on card. Purchase orders accepted. 


Shipping and Handling Charges Dellyery 


Within North America: Add §2.00 All orders (excluding books) arc sent First Class. 
Outside North America: Add 15% (Air Mail) 


Quandty Discounts 
Deduet 167. when ordering 3 or more programs. Dealer discoum schedules are available upon request. 


B" CP/M Disks 
Add 52.50 to the listed diskette price for each 8” hoppy disk (LBM soft sectored CP/M format). | тағат run under 
Microsoft MBASIC or ВАЅІС.80. 


5м" CP/M Disks 
All software available оп 8" CP/M disks is also available on 5%” disks, North Star format. 


Ask for BYNACOMP programs at your local software dealer. Write for фый descriptions of these and other programs fram 


DYNACOMP, Inc. (Dept. B) 


1427 Monroe Avenue 


Rochester, New York 14618 
24 hour order phone: (716)442-8731 recording 
Office phone (9AM-5PM EST): (716)442-8960 


New Y'oik State residents please add 70% NYS sabes (ах. 


STATISTICS and ENGINEERING 


DIGITAL FILTER (Available for all computers) Price: 539.95 Ca4ette/543.95 Diskette 
DIGITAL FILTER is a comprehensive data processing progeam which permits the user to design his own filter Function or 
choose from a menu of filter forms. The filter forms are subsequently converted into non-recursive convolution coefficients 
which permit rapid data processing. In the explicit design mode the shape of the frequency transfer Function is specified by 
directly entering points along the desired filter curve. In the menu made, ideal low pass, high pass and bandpass lilters may be 
approximated to varying degrees according to the number of points used in the calculation. These filters may optionally also be 
smoothed with a Hanning function. In addition, multi-stage Butterworth filters may be selected. Features of DIGITAL 
FILTER include plotting of the data before and after filtering, as well as display of the chosen filter functiona. Also included 
are convenient dala storage, rev icval atidediting procedures. 


DATA SMOOTHER (Not available for Atari) Price: $19.95 Cassette/$23.94 Diskette 
This special daia smoothing program may be used to rapidiy derive useful information fram naisy business and engincering 
data which are cquatly spaced. The software features choice іп degree and range of fit, as well as smoothed first and second 
derivative calculation, Also included is automatic plotting of the input dala and smoothed results. 


FOURIER ANALYZER (Available for all computers) Price:$19.95 Cusectte/$23.95 Disbette 
Use this program to examine the frequency spectra of limited duranon signals. The program features automau c scaling and 
plotting of the input dala and results, Practical applicau'ons include the analysis of complicated patterns ға such fields as сЕс- 
tronics, communications and business. 


ТҒА (Transfer Funcilon Analyzer) Prive: 519.95 Cagsette/523.95 Diskette 
This is a special software package which may be used to evaluate the transfer functions of sysiems such as hi-fi amplif ers and 
fihers by examining their response to pulsed inputs. TFA is a major modification of FOURIER ANALYZER and contains ап 
enginecring-oriented decibel versus log-frequency plot as well as data editing features. Whereas FOURIER ANALYZER is de- 
signed l'oreducational and scientific use, TF Ais an engineering tool, Available for all computers. 


HARMONIC ANALYZER (Available for all computers) Price: 524,95 Салы е/528,95 Diskette 
* HARMONIC ANALYZER was designed for the spectrum analyu's of repetitive waveforms, Fealuresincludedata file genera- 
lion, editing and stocage/retrieval aswellas dataand spectrumplowing,One particularly’ unique Facility is that the inputdata 
need not be equally spaced orin ordgr. Theoriginal datais sorted and а cubicspline interpolation isusedto create thedataiie 
required by the FFT algorithm, 


FOURIER ANALYZER, TFA and HARMONIC ANALYZER may be purchased together for a combined price of $49.95 
(three cassettes) and $59.95 (three diskettes), 


REGRESSION I (Avallable forall computers) Price: 519.95 Cassette/$23.95 Diskette 
REGRESSION J is а unique and exceptionally versatile one-dimensional least squares "polynomial" curve fitting program, 
Features іпсірае veryhigh accuracy; an automatic degree determination option; an extensive internal library of fitting func- 
tions; datae diting:automaticdata, curve andresidualploning ; a statisticalanalysis(eg: standard deviation, correlation coef 
cient, etc.) and much more. la addition, new fits may be tried without reentering ihe data, REGRESSION ] is certainly the 
cornerstone program in алу data analysis software library. 


REGRESSION il (PARAFIT) (Available Cor all computers) Price: 519.95 Сазепе/523,95 Diskette 
PARAFIT is desigged to handle those cases in which the parameters are imbedded (possibly nonlinearly) in the fitting func- 
Жы. The user simply inserts the functional form, including the parameters (A()), A(Z), etc.)as one or more BASIC statement 
lines. Data, tesults and residuals may be manipulated and plotted as with REGRESSION 1. Use REGRESSION 1 for 
polynomial fitting, and PARAFIT for those complicated functions. 


MULTILINEAR REGRESSION (MLR) (Available for all computers) Price: $24.95 Сазынғ/528,95 Diskette 
MLR is a professional software package for analyzing data sets containing two or more linearly independent variables. Besides 
performing the basic regression calculation, this program alsa provides easy (o use data entry, storage, retrieval and editing 
functions. In addition, the user mayinterrogate the solution by supplying values for the independent variables. The number af 
variables and data site js limited only by the available memory. 


REGRESSION ], Il and MULT!LINEAR REGRESSION may be purchased together for 553.95 (three cassettes} ог 563.95 
(three diskettes). 


ANOVA (Nol avallable оп Atari cassette or for PET/CBM) Price: $39.95 Cassette/543.95 Diskette 
In the past the ANOVA (analysis of variance} procedure has been limiled (o the large mainframe computers. Now 
DYNACOMP has brought the power of this method to small systems, For thoseconversant with ANOVA, the DYNACOMP 
softwarc package includes the l-way, 2-way and N-way procedures. Also provided are the Yates 2%-P factorial designs. For 
those unfamiliar with ANOVA, do nol worry. The accompanying documentation was written in a tutorial fashion (by в pro- 
fessor іп the subject) and serves аз an excellent introduction to the subject. Accompanying ANOVA is а suppoti program far 
building the data base. Included are several convenient features ir cluding dataediting. deleting and appending. 


BASIC SCIENTIFIC SUBROUTINES, Volumes I and 2 (Noi avaliable for Atari) 
DYNACOMP is the exctusive distributor for the software keyed to the popular texts BASIC SCIENTIFIC SUBROUTINES, 
Volumes } and 2 by F. Ruckdeschel (see advertisements in BY TE magazine). These subroutines have been assembled accord ing 
lo chapier. Included with each collection is a menu program which selects and demonstrates each subroutine. 
Volume 1 
Сойеспал #1: Chapters 2 and 3 - Data and function plotting; complex variables and functions. 
Collection #2: Chapter 4 - Extended matrix and vector operations. 
Collection #3: Chapters 5 and 6 - Random number genecators (Poisson, Gaussian, etc.); series approximations. 
Price per collection: $14.95 Cassetie/$18.95 Disketie 
| three collections are available far 529,95 (three cassettes) and 549,95 (hree diskettes), 


Yolume 2 
Collection E: Chapter I - Linear, polytiomial, multidimensional, parametric least squares. 
Collecu on #2: Chapter 2 - Series approximation techniques (economization, inversion, reversion, shilling, etc.). 
Coltection #3: Chapter 3 - Functional approximations by iteration and recursion, 
Collection #4: Chapter 4 - CORDIC approximations to triganometric, hyperbolic, exponential and iogarithmic 
functions. 
Collection #5; Chapter 5- Table interpolatian, differentiation and integration (Newton, LaGrange, splines), 
Collection #6: Chapter 6 - Methods for find ing the real roots of functions. 
Collection #7: Chapter 7 - Methods for finding the complex roots of functions, 
Collection 48: Chapter 8 - Optimization by sieepesi descent. 
Price per collection: 514.95 Cassetce/$18.95 Diskette 
All eight collections are available fard99.95 (eight cassettes) and 5129.95 (eight diskettes), 
Because the texts are a vilal part of the documentation, BASIC SCIENTIFIC SUBROUTINES, Volumes J and 2 are available 
from DYNACOMP; 


BASIC SCIENTIFIC SUBROUTINES, Vol 1 (319 pages): $19.95 + 75€ postage 
BASIC SCIENTIFIC SUBROUTINES, Vol 2 (790 pages): 523.95 + 51.50 posiage 


Sec reviews in KILOBAUD and Dr. Dobbs. 


ROOTS (Available for ali computers) Price 510.95 Casorttc/514,95 Diskeite 
In a nutshell, ROOTS simulianeous!y determines all the zeroes of а polynomialhavingreal coefficients, There is no limit on 
the degree of the polynomial, and because the procedure is iterative, the accuracy is generally very good. No initial guesses аге 
required as input, and the calculated roots are substituted back inta the polynomial and the residuals displayed. 


ACTIVE CIRCUIT ANALYSIS (АСАР) (48K Apple only) Price: $25.95 Cassetie/S29.95 Diskette 
ACAP is the analog circuit designer's answer to LOGIC SIMULATOR. With ACAP you may analyze the response of an ac- 
tive or passive component circuit (e.g., a transistor amplifier, band pass filter, etc.). The circuit may be probed ar equal steps in 
frequency, and the resulting compíex (і.е, real and imaginary} voltages at each component juncture examined. By plottingthe 
magnitude of these voltages, the frequency responseof a filier or amplifier may be completely detennined with respect to both 
amplitude and phase. In addition, АСАР prints a statistical analysis of the range of votlage responses which result from 
tolerance variations in the components. АСАР is easy to learn and use. Simply describe the circuit in terms of the elements and 
their placement, and execute. Circuil descriptions may be saved onlo cassette or diskette to be recalled at a later time for execu- 
tion or editing. АСАР should be part of every circuil designer's program library. 


LOGICSIMULATOR (Apple овіу; 48K RAM) Price: 524.95 Cuassette/$28.95 Diskette 
With LOGIC SIMULATOR you may easily (esl your complicated digital logic design with respect 10 given set of inputs to 
determine how well the circuit will operate. The elements which may be simulated include multiple input AND, OR, NOR, 
EXOR, EXNOR and МАМО gates, as well as inverters, J-K and D Mip-flops, and one-shots. The response of the system is 
available every clock cycle, Inputs may be clocked in with varying clock cycle lengths/displacements aad delays тау be iniro- 
duced (о probe for glitches and race conditions. At the user's option, a timing diagram for any given set of nodes may be plot- 
led using HIRES graphics. Save your breadboarding until the circus is checked by LOGIC SIMULATOR. 


NUMBERKRUNCHER (TRS-80 only) Price: $69.95 Cassetic/$73.95 Diskette 
This program is the most complete numerical analysis system available for the TRS-80. Ii can handle up to 255data sets, each 
set having a six character name. İt includes complete data editing facilities and convenient дала input/output capability. The 
analyses available ace multiple linear regression and correlation determination of residuals, data transformations and extensive 
graphics generation, including axis naming, and more. The supporting documentalion is extremely well written and well 
organized, and includes appendices whichdescribethe numerica! procedures used in the program. 


STATSORT (TRS-80 only) Price: 539.95 Cauette/$-23.95 Diskette 
STATSORT consists of several menu selected programs which allow the user lo create (build, edit, merge), format and print 
files, (machine) sort them on any field, and numerically analyze (maximum, minimum, average, variance, standard deviation) 
tabulated data. STATSORT is well documented and easy to use. The cassette version can also be employed to create a data 
type which can be rend by the Radio Shack Advanced Statistical Package. 


STATTEST (TRS-80 only) Price: 519.95Самене/5223,95 Diskette 
This is а statistical inference package which helps you make wien decisions in the face of unceruiniy, Jn an interactive fashion 
you can build and edit data fites and lés} the differences in means, variances and proportions. STATTEST will alsoperform 
data analysis as well as do lincar correlation and regression. This menu directed statistical workhorse is rounded out with a chi- 
square contingency test and а (uniform and normal) random sample generator, The documeniation és written by a college pro- 
fessor who guides you through the various tesis. 


ABOUT DYNACOMP 


DYNACOMP isa leading distributor of small system software with sales spanning the world (currently in excess 
of 50 countries). During the past three years we have greatly enlarged the DYNACOMP produci line, but have 
maintained and improved our high level of quality and customer support. The achievement in quality is apparent 
from our many repeat customers and the software reviews irr such publications as COMPUTRONICS, 80 Soft- 
ware Critique, A.N. A.L.O.O., Creative Computing and Kilobaud. Our customer support is as close as your 
phone. It is always friendly. The staff is highly trained and always willing to discuss products or give advice. 


Circle 114 on inquiry card. 


Circle 245 on inquiry card. 


A Fast Approximation 


Comp uter for Fast Fourier 
Fo rms 0  MakH,Poenmk 
Eaton/CCSD 
Catalog 
| | Сло асе in BYTE have-presenied approxanabons 


901 South 12th St. 
Watertown, WI 53094 
With 32 a es of for rapidly calculating M=,/ . Richard 
D g Lord in “Fast Fourier for the 6800” (February 1979 BYTE, 
a page 108) approximates M by M'—L-5, where L is the 
contin uous larger of the quantities a and b, and 5 is the smaller. Bob 


Leedom in a “Technical Forum” (June 1979 BYTE, page 


busi ness forms for 188) points out that the approximation can be greatly im- 


proved by letting M'—L--KS and choosing К to 
small com uter minimize the error of approximation, E=M—M. 
D The optimum value of K depends on the user's re- 
quirements. Four strategies for optimizing K suggest 
systems themselves: 


1. minimize the peak-to-peak error 


Send today for our NEW full color 32 2. minimize the average magnitude of the error 
page catalog with programming guides, 3. set the average positive error equal to the average 
prices and order forms for continuous b cns error | 

checks, invoices, statements, envelopes, 4, set the average error equal to zero 


stock paper and labels. 
e Quality products at low prices 
e Available in small quantities 
e Fast Service 
e Money Back Guarantee 
e Convenient TOLL-FREE ordering 


K</2-1 


Fast Service by mail ог. . . PHONE TOLL FREE 


1+ 800-225-9550 
Mass. residents 1 + 800-922-8560 
8:30 a.m. to 5:00 p.m. Eastern Time Monday — Friday 


к >./2-1 
ша БЕНЕН Ка se M 3 M БЕНЕН БЕНЕН o | | 
Please rush a new computer forms catalog to: CODE 22460 | 
e т/4 
| Мате 
Figure 1: Generalized error curve for E = 1 — cos (9) - К 
Company | ѕіп(ф). 
| Street | 
City, State and Zip E-M-M' 
a | -М-4-А5 
-M-M -KMsi 
Phone SeM sin (d) cos(h)-KMsin( >) 


1- cos (Ф) - Квіп(ф) 
| Computer make & model І 
LE Nebs = 
— — — — = Computer Forms 
78 Hollis Street, Groton, Mass. 01471 
A division of New England Business Service, Inc. 
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is Мсовіф) | 


Figure 2: Constructing Е = M — M. 


MODEL GB75* 
Typewriter Interface 


Apple to ІВМ Electronic 50, 60, 75 Type- 
writers Interface 
e Heads IBM keyboard in parallel with 
Apple keyboard 
e Supports the IBM code functions using 
an escape sequence 
Types at about 13 characters per second 
e Prints from Integer or Applesoft programs 
Supports the "Control | Number N" para- 
llel line length mode sequence 
e Has switch selectable upper/lower case 
I/O. 60, 66,78 continuous form feed page 
lengths, 40+video, 80, 95, 132 character 
line lengths 


Suggested price 


PROM DEVELOPMENT 
SYSTEM? 


e Menu driven program development 
monitor 

e Programs 2708, 2716, 2532, 2732 and 
48016 EPROMS 

e Simulates PROM from RAM 

e Data and address interface for operator 
location and control 

e Complete user documentation 


Suggested price $295.00 


MODEL A800? 
Double pensiy 8" Controller 


High speed DMA transfer of data (1 
micro-second/byte) 

Complete documentation provided — 
includes theory of operation, source code 
for DOS enhancement utilities, sche- 
matics and diskette 

Uses all standard Apple DOS commands 
(OPEN, CATALOG, LOCK, DELETE, 
LOAD, etc.) except for INIT which has 
been improved and enhanced in a Vista 
format routine 

Compatible with Apple DOS 3.2/3.3, 
Pascal 1.1 and CPM 2.2 (with the 280 
soft card by Microsoft) 

e 2K x 8 PROM contains Autoboot func- 
tions and all eight-inch floppy driver code 
allowing complete compatibility with 
Apple DOS 3.2/3.3 


Suggested price 


$595.00 


MODEL 150° 
Type Ahead Buffer 


e Up to 40 character type ahead capability 

e Enter commands or data while your 
Apple is pore nl revious instructions 

e Compatible with all Apple computers, 
keyboards and software 

e No cuts — no jumpers — no software 
patches required 

e includes complete instructions for quick 
and easy installation 


Suggested price $49.95 
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$195.00 


g TM 
be е. 
| 


of apple add-ons from 


Stason 
COMPANY, inc. 


1317 East Edinger 
santa Ana, CA 92705 
714-953-0523 
800-854-8017 


Available through your 
local computer dealer. 


* Copyright 1981 Vista Computer Co. 
"Apple Computer Company, Inc. 
"Digital Research. Inc. 


VISION 80? 
Video Display Card 


e Full upper and lower case character 
capability with 3 dot descenders 

e 9x10 dot matrix per line U.S. (9x11 
Europe) 

e 128 ASCII character set 

e BASIC, FORTRAN and Pascal languages 
supported 

e 280" and CP/M™ compatible 

e Compatible with all standard Apple'" 
peripherals 

e Shift and lock for upper and lower case 

e Source switches between 40x24 and 
:80x24 software and hardware 

e Rated #1 video card by Softalk and Call 
Apple 


Suggested price $375.00 


VISION 40° 


SLT P 
ЕТТІПІМ ; 
, ^£ ert E 
L Um iT. 
LL O 


Softscreen programmable character/ 

generator card for the Apple ІІ computer 

e Allows use of DOS tool kit upper/lower 
case character sets in Apple 40 column 
mode 

e Permits creation of new alpha/numeric 
and graphic characters under Aminatrix 

e Ideal for non-English language applica- 
tions 

e Compatible with most popular word 
processing software packages 


Suggested price $165.00 


TIMECARD 111° 


Multi-function time utility for the APPLE III 

computer system. Contains the year of the 

century, the month, the date, the day of 

week, the hour, the minute, the second. 

e А countdown timer with a range of one 
millisecond to 999 hours, 59 minutes, 
59 second, 999 milliseconds 

e Selectable 12 or 24 hour time formats 

e Diagnostic error reporting 

e Fully compatible with the APPLE SOS 
operating system 


Suggested price $149.00 


MUSIC MACHINE 9* 


e State-of-the-art, LSI sound generator 
technology (General Instruments AY- 
3-8910) 

e Full eight octave range (32-7990 Hertz) 

е Built-in stereo capability 

e Complete computer control of tone/ 
noise generators, stereo mixing, output 
amplitude and sound envelope genera- 
tion 

e Utilities provided allow use of popular 
computer music albums and related 
software 


Suggested price $129.95 
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M*M-S/8 
МаМ-5/8 


Figure 3: Possible flowchart for strategy five. 


20r ERROR (%) К = 1/8 


К= 1/4 


ф=.7175 
K = 3/8 
$= (RAD.) 


S=L 
ф-т/4 


Figure 4: Error curve for strategy five. 


Peak Average 
to Peak Magnitude 


Strategy Error (%) of Error (%) 


1 
2 
3 
4 
5 


1/8, 1/4, 3/8 


Table 1: Solutions and errors for various strategies and 
values of K. 


Equations for analytically deriving values of K which 
satisfy these strategies can be developed with the aid of 
the generalized error curves for E=M—M’ shown in 
figure 1. The error curves are developed by constructing 
the diagram in figure 2 and observing that E=1—cos¢ — 
Қ sind. The equations which describe strategies опе 
through four are: 


1. minimize: Е(ф--Ө); /2-1<К<1 
Е(ф-тл/4)- Е(ф-Ө); 0<К<./2-1 
а aia 
> - Edo) = 
2 тат Еаф 1 Ф)-0 
1 ж/4 --1 a 
Edd = — 
(т/4--а) 1 Ф а ‚| Ede 
т/4 
4. | Edé-0 


Solutions to these equations are given in table 1. Note 
that for strategy one, the solution for К is y 2—1. 

As Leedom points out, the problem with these 
strategies is that multiplication by the optimized value of 
K is still rather time-consuming. The process can be 
speeded up if K is set equal to values such as 1/4, 3/8, or 
1/8. This allows the multiplication to become a simple 
shift (and possibly add) process. А decrease in accuracy 
accompanies the increase in speed, as shown in table 1. 

A fifth strategy exists which is slightly more lengthy 
than a straightforward shift and add, but which is more 
accurate than any of the other strategies. For this ap- 
proach, the value of K used in the approximation 
depends on the relative magnitudes of L and S. The 
algorithm is as follows: 


L/2<S<L; K=3/8 
L/4<S<L/2; K=1/4 
5<1/4: K=1/8 


The other strategies require that a decision be made as to 
which of the quantities а or 0 is larger. This strategy ге- 
quires that two additional decisions be made, but since 5 
is compared to L/2 and L/4, the decisions are based on 
the result of simple shift operations. Note also that once 
the decisions are made, multiplication by K is a shift and 
add operation. A possible flowchart for this strategy is 
shown in figure 3. The error curve for strategy five is 
shown in figure 4, and the improved accuracy for this 
strategy is demonstrated in table 1. Ш 


Technical Forum is a feature intended as an interactive 
dialog on the technology of personal computing. The subject 
matter is open-ended, and the intent is to foster discussion and 
communication among readers of BYTE. W/e ask that all cor- 


respondents supply their full names and addresses to be printed 
with their commentaries. We also ask that correspondents supply 
their telephone numbers, which will not be printed. 


The 16 bit operating system designed specifically for business micro-computing. 


OASIS-16* : the operating system 
designed for business. Not just a hobby 
or development system rewritten for 
business use, it is the natural evolution 
of OASIS" " : the multi-user system with 

a world-wide reputation as the standard 
for those who take business seriously. 


And heres more good news: theres 
no waiting for application software 
Decause what now runs on OASIS is 
upward compatible to run on OASIS-16. 
That means plenty of proven software, 
available immediately. 


OASIS-16 puts it all in опе package. 


For manufacturers: one source for oper- 
ating systems, languages, tools; custom 
implementation to maximize hardware 
potential; international support & 
training; flexible licensing agreements. 
For software developers: complete 
portability keeps application software 
machine independent; integrated tool 
set makes development easier, faster. 
For end-users: user-friendliness; data 
security; portability simplifies system 
expansion; plus an extensive applica- 
tion software library. 


Circle 284 on inquiry card. 


Application software?—its here, NOW! 


Computing professionals have long 


told us ‘OASIS makes micros run like minis’ 


—with OASIS-16, it's truer than ever. And 
that's strictly good business. 


* For 8086, 68000, 28000, LSI-11, & others. 
**For 280: 


THE OASIS -16 PACKAGE CONTAINS. Operating 
System: EXEC JCL Language: Editor: Script 
Output Text Formatter; Assembler: Linkage 
Editor; Diagnostic & Conversion Utifiigs: 

BASIC Interpreter & Compiler; 'C' Compiler. 


FEATURES. File & Automatic Record Locking; 
Logon, Password & Privilege Level: User 
Accounting: Re-Entrant BASIC Interpreter & 
Compiler; ISAM, Keyed, Direct & Sequential Files: 
and more. Plus some of the best, most extensive 
documentation in the industry, 

OPTIONS: COBOL: PASCAL; FORTRAN: RDBMS: 
2780/3780 Bisync: Networking; and others. 


PHASE ONE SYSTEMS,INC. 

7700 Edgewater Drive, Suite 830 

Oakland, CA 94621-3051 

Telephone 415/562-8085 TWX 910-366-7139 
I'm serious about my business— 

please send me quick: 

(1 OASIS-16 Manual, $75 

О OASIS Manual, $60 

О Free Application Software Directory 

and put me on your mailing list. 

(Add $3 for shipping: California residents add salestax.) 


Mame 

St. (No Box Fl 

City State—— Zip 
L] Check enclosed O UPS C.O.D. 
O VISA O Mastercharge 

Card No. Exp. date 
Signature 
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Software Review 


Omniterm: Smart Terminal 
Program for the TRS-80 _ 


Bob Liddil 
POB 66 
Peterborough, NH 03458 


The addition of communications capabilities to a com- 
puter inaugurates a new concept in personal computing. 
With a modem, a telephone, and an intelligent terminal 
program, a microcomputer becomes an instrument for 
external data collection or transmission. With these tools, 
you can communicate with similarly equipped computers 
throughout the world. 

The most critical of these tools is the terminal program. 
True, an inferior modem or faulty telephone line can 
cause problems, but the terminal program can open 


At a Glance 


Name 
Omniterm 


Type 
Intelligent terminal program 


Author 
David Lindbergh 


Manufacturer 
Lindbergh Systems 

49 Beechmont St. 
Worcester, MA 01609 


Price 
595 


Language 
280 machine code 


February 1982 (O BYTE Publications Inc 


Format 
5-inch floppy disk 


Documentation 
40-page softbound book 


Computer 

TRS-80 Models | and ill disk 
systems with 32 K RAM 
minimum 


Audlence 

Any computer owner who 
needs to communicate with 
another computer 


endless possibilities or cause severe limitations, depend- 
ing on its features (or lack of them). 

Omniterm, a new product from a small company in 
Massachusetts, has most of the possible features of a 
smart terminal program. But even a novice user, nor- 
mally overwhelmed by complex programs, can easily ad- 
just to Omniterm. 

A popular use of terminal programs is the bulletin 
board network, which consists of approximately 400 
automatically answered, electronic-message centers 
around the country. You can dial any of these numbers 
and leave a message for someone in that area or take ad- 
vantage of local features such as receiving public-domain 
programs or sending electronic mail. 

Since all bulletin board systems do not operate on the 
same type of computer, your terminal program should be 
able to adjust to different system requirements. 

Omniterm seems equal to the demands placed on it. As 
long as I stayed on TRS-80-based bulletin board systems, 
I had no difficulty with elementary tasks when using the 
inexpensive ($24.95) terminal program from Instant Soft- 
ware called Terminal 80. But when I tried Modem Over 
Manhattan, an interesting service in New York, or ABBS 
(Apple Bulletin Board System) in Cleveland, or even the 
TRS-80-based Big Byte system in Cincinnati, Terminal 80 
fell apart. Omniterm worked flawlessly with all these ser- 
vices. 

Omniterm's command mode, accessible any time dur- 
ing its use, gives fingertip control of everything you need 
when communicating with another system. Опе- 
keystroke entries make it easy. 


* MOTOROLA SEMICONDUCTORS Ж 


ANCRONA ғ P.O. 


Box 2208Y, Culver City, CA 90230 5 


m уйш еде ат “ms, агч? 


DISGO ON енен MICROPROCESSOR'S e MEMORIES 
20% TIAE" I Nrenrace © MECL 10K XSERCIAL* 


6800 SERIES NMOS MICROPROCESSOR FAMILY 


Datasheets Available at 5.50 


PHASED LOCKED LOOPS 


COUPON 


ТҮРЕ NO. DESCRIPTION PRICE | TYPE NO. DESCRIPTION PRICE 
MC6800CL Microprocessor, Ceramic... , vera 524.30 MC12000L Mixer Translator ................ PPS $19.88 
MC6800CP Microprocessor, Plane .. Кет Араф рална 10.89 МС12000Р Digital Mixer /Transtator »mus4 "ub THEE BOOBs evens 18.96 3 
MC6800L Replaced by МС68005, |. .....:2.4-...>....... 18.85 MC12002L Analog Мікег........ cesso naE Ro RR ies. 9,53 Bring this Coupon into oneof our stores or | 
MC6BOOP Microprocessor, Plastic. ..... restossenopevesesss 8.73 | MC12002P Analog Мікег....,.....»..... nnAaapasasasees . 8.20 ; à 
MC6800S Microprocessor, Ceramic .a.cscqucavacverssss.. 14.66 | MC12009L — 2 Modulus Prescalar....es sssnesracene suisse 20.35 mail to our Mail Order address shown below 
MC6801L1 Microprocessor with Шиа, «ai creer 34.21 MC12009P 2 Modulus Prascaler, a, ceutenatosetrertenixen- 17:24 ; "mH 1 М 
MC6802CL Microprocessor, Clock and RAM, Ceramic......... 27.23 | MCI2011L 2 Modulus Frescaler. .. . cvasscesssstantceg---- 20.35 and receive the Speeial Discounts listed on 
MC6800CP Microprocessor, Clock and RAM, Ғізшіс....,,,... 12.71 MC12011P 2 Modulus Ргеѕсаіег..„, ,1.ечьезе» ag -~ 17.24 this page with purchases of $50.00 or more. 
МС65802!. Microprocessor, Clock and RAM, Сеғатіс..қа.ам.. 18.57 MC12012L 2 Modulus Prescaler...neryrenuyenetpmanveyenn?! 29.82 , TE] P e 
MC6802P Microprocessor, Clock and RAM, Plastic .,,,. „ee 10.13 | MC12012P 2 Modulus Ргвесаівг...,,46ьегеккесетезккяее»с.21.89 Offer EXPIRES on March 31, 1982 
MC6803G Microprocessor, Plastic. 444an can укы заат»... 15.06 | MC12013L Divide by 10/Divide by 11.. asas assis 20.35 
MC6803L Microprocessor, Ceramic. , ca soap enne iic 27.23 MC12013P Divide by 10/Divide by 1! 2 Modulus Prescaler. ,.. 17.24 
MC6803L-1 Microprocessor, 1.25 MHz, Ceramic, , x aa an rna +... 36.45 MC12D14L Counter Controller Logic. cesse rs em rtm +++ 7.30 MAME __ 
MC6805P2L1 Microprocessor with ROM ....... беже жа же 4 ven eed MC12014P Counter Controller іпдіс.,,..-.....-......- New nd s 6.16 ^ 
MC8805P2P1 Microprocessor with ROM, Plastic . csse iO. 13.83 MC12020L Offset Control. as bage калфа» әз ә ++» 2.87 
МС68058211 8 Bit MCU A/D Evaluation Program „аа 41.55 MC12020P Offset Control... 4...44..ш-ашаваһелһһниж-һа... 2.21 
MC6805R2P1 &Bit MCU A/D Evaluation Program , casa suos ona 30.03 MC12021L Offset Programmer «esee cenn omine 427 CITY 
MC6805U212 8 Bit MCU Evaluation Program 4 vss +++ азға, 34.21 | MC12021P Offset Programmer ............................. 3.58 
MCB&BO5U2P2 8 Bit MCU А/О Evaluation Program ua ax 1. u4» u» 22.59 MC12040L Phase Frequency Detector ..........-. +, 14.17 " 
MC6808P Microprocessor and Clock, Plastic... .. ........ 13.90 | MC12040P = Phase Frequency Oetector ............... EE 11.99 mp PHON 
MC6S09EL B Bit Microprocessor, External Clock, Ceramic ,,... 30.16 MC12060L Crystal Oscillator...... aac ue tone eios vanepa. 6.83 
MC6S09EP B Bit Microprocessor, External Clock, Plastic...,,.. 18.85 MC12060P Crystal Oscitiator (100 KHr-2 MHz} Жиззаккажай жез: ДЙ; ТВ Coupons accented only with [ull name and address hited зп 
MC686809L B Bit Microprocassor, External Clock, Ceramic ..... 30.16 MC12061L Crystal Oscillator (2 MHz-20 Mhz) . .. .4»--ееи, 6.83 
MC68D9P B Bit Microprocessor, External Clock, Pl....... (52 18.85 MC12061P Crystal Oscillator { 2 MHz-20 МН:)..,.. ser ....- 5.75 
MC8821CL PIA, Plastic. . s dbkstübrestkésiktescituoy1a: 22.34 | МС12071Р High Speed Prescaler . . „къ 4 15.76 
MC6821CP PIA, Plastic..... . ааатайнацаятазадан ас... 5.94 МС12072Р High S peed Ғгехсайғғ........-...... клена ----. 11.82 
ул ыл педер by МС68215 Peer ratte taste ED кечее: 12.99 LINEAR INTEGRATED CIRCUIT 
КАТ ГІ рыу» на TU DESCRIPTION PRICE 
Моа б ne om ps ana mh “а кайкӛдікдінііі.і.-... nae E BO Monomax BAN TV Зиӛвумет.,................. $14.89 MECL 10K INTEGRATED CIRCUITS 
riority interrupt Controller. . cesses mpi 30. TYPENO. L “” ы PO DESCRIPTION 
MC6828P Priority interrupt Controller. ...... Pedes amc ‚‹ 26.98 5М05 MICROEROCESSUR FAMILY Price | МС10100 51.10 $199 5.32 $173 Ouad2-! NOR with Strobe 
MC6840CL РТМ. Ceramic „зчке ыч ккан keane sx». 20.81 | МС14680БЕ21 CMOS Microprocessor... +,» а.-.542.94 MCI 1.10 199 92 123 Quad OR/NOR with Stiobe 
MC6840CP РТМ, Plastic. , .... stvstsviuttecono* vaase 10.47 MC146805E2P Exp. Microprocessor CMOS. ae «»«ьвазанланьд ын 31.42 MC10102 1% 1.33 92 173 Quad 2-/ NOR Gate 
MC6840L Replaced by MC6B40S........ АНОН s... 16.76 | МС146805Е25 Exp Microprocessor СМО5,,.«44<»» spa oven+ ++ 3840 [MCI0103. 1.10 199 92 173 Dued2-! OR Gate 
MC6B40P PIM, Plastic. «Le isco oae eaeahapartopesqemqea- 8.73 МС146805Е22 CMOS Microprocessor . sess ooo ven ..4294 | МСШ104 1.10 1.99 52 173 Quad 2-! AND Gate 
MC6840S РТМ, Ceramic .......... eene nino matris 1327 | МС148818Р — CMDS RTC Plus RAM. -cccacccuscacsenenucesees 17.46 |МСИЛ05 140 1.99 92 173 Triple 2-3-2 ! OR/NOR 
MC6B843l. Replaced by MC6843BP. ...... "P vai. 41.83 LINEAR INTEGRATED CIRCUITS мс10106 1,10 31.99 82 133 Triple 4-3-3 І NOR Gate 
MC6843P ee errr Tree ere rr а-а есе азаа 4| MC10107 117 211 100 1,485 Triple Exc. DR/NDR 
ТҮРЕ NO. DESCRIPTION PRICE apes 
MC6844L Replaced by МС68ЯЯР.,.,;..,....ь««зал--4»»... 35.47 MC55107L Dual Line Receivar ТРК СЕКСЕН US $7.44 |MC!0109 1.10 1.99 482 173 Dua!4-5 | DR/NOR Gate 
MC6844P  ...... ЗАДЫ Ade vae d M Qs haga Rb ces ee ‚24.44 | Mc55108L Dual Line Receiver, | T 744 { МС10110 110 148 82 171 Dual QR Line Driver 
MC68485CL ............................................38.45 | мсввз28 Memory Driver... seamos 10,52 |MCI0 140 199 92 171 Dual NOR Line Driver 
MC6845L CAT Controller, Сеғатіс.....,,...4.....жшкк.... 31.42 OPTOELECTRONIC COUPLERS ' MC10113 112 2.11 1.00 185 Quad Exc. OR Gate 
MC8845P CRT Controller, Plastic ab A Cê nennen ..-..».. 19.90 TYPE NO. DESCRIPTION PRICE мс10114 117 211 100 185 Triple Line Receiver 
MCBB48L1 Combo with Mikbug 2.0 Сеғатіс.,........ь..... 48.88 MCA230 Darii Оргов! t C $1.76 1 МС10115 110 1.99 42 173 Quad Line Receiver 
МС8846Р1 Combo with Mikbug 2.0 Разіс................. 38.40 c arlington Dptoelectronit Coupler suena 1 wy, S1. МС10116 110 199 42 173 Triple Line Receiver 
MCA846P3 Combo with TV Вид... wau se ................6075 | МСА231 Dartington Optoelectronic Соиріег,....-84452-..... 220 D cian 110 199 82 171 Duel 2W 2-31 OA/DAI 
- 9 MCA255 Darlington Optoelectronic Coupler 1.76 
MC8847L рб, Caramic түүр ee deor bee eee eee ae 23.74 ey eee Tu г MC1D118 1.10 1.99 A2 173 Dua} 2-W 3-7 OR/AND Gate 
MC6B47P VDG, Plastic... .snsaecerneatrernccrrsersae--. 16.06 | 4K x 1 DYNAMIC MOS RAMS MCIONS 11 2.11 100 185 4-W 4-3-3-3 / OR/AND Gate 
MC8847YP ИОС, Interface... .. eee eere ene nean vu... 16.06 | ТҮРЕНО- DESCRIPTION PRICE | Mc10121 117 210 100 185 4-W DA/DAI Gate 
MCB8850CL  — АСА. Сеғатіс...,.,..<%<еккенезекеткеенн „+... 1501 CM4027AC1 4K х 1 Dynamic MOS RAM (120ns) .............59.71 101 228 344 15: 293 Triple 4-3-3 / Bus Driver 
MCBBBOCP ACHA, Plastic ..........--- secenstettocesssieo 5.45 | МСМ4027АС2 4K x 7 Dynemic MOS RAM [150п5).. ..... <... 9.01 10124 301 4.22 252 161 Quad TTL to МЕСІ Trans. 
МС68501. Replaced by МС68505.. eller ranas, 11.31 | MOM4027AC3 4K x 7 Dynamic MDS RAM /200ғ5). указ»... 8.59 | Meios 301 422 252 381 Quad МЕСІ to TTL Trans. 
MC5850P АСА, Plastic: соев кне тзт» Kapakun€xsussaxe 440 | МСМ4027АС4 4K x 1 Dynamic MOS RAM (250п5)....-....-.-... 803 |} слов 948 11.85 А + Dual Bus Driver 
MC6850S АСТА Сано: eus Ner sdshoade vuaeeósesgu: ÂDE SAK m 1 DYNAMIC RAMS price |80022 4.49 11.85 a = Duad Bus Driver 
MC6852CL SSDA, Ceramic . ra ә ЕЕЕ ELTERE TT 16.20 » 5 . . . 
MC6852CP SSDA, Plastic. . ^W n: di e A КЪМ ae : б 27.26 MCM6664120 64K x f Dynamic RAM (200ns with Pin 1. womens $21.44 мач Tas re pH aa DAD MS Hio Flop 
MC6852L Replaced by MC6B525. . жез Cea sd rd pbc ata dd ei ys 12.22 MCM6664125 64K x 7 Dynamic RAM (250ns with Pin 1).,,..... 20.95 MC10132 3.51 4.81 3.04 8422 Dual MUX w/Latch ё Reset 
MC6B52P SSDA, Plastic. sese peser 545 | МСМ6665120 64K x 1 Dynamic RAM (200ns) -sasana eoe ei... 19.20 f C1011 3.51 481 2304 4.22 Quad Latch 
МС68525 SSDA, Сеғдір.............. <азжажяавкайыз а... 873 | МСМ6665125 64K x f Dynamic НАМ (250л5)..,,..4ь4%--%----,. 18.92 | мсі0124 3.51 441 204 422 Оиз МОХ with Latch 
МС6854С!. ADLC, Ceramic ....һавазтаваеаижкнеелава,..».. 24.79 NMOS MICROPROCESSOR FAMILY MC10135 3.75 406 304 408 Duald-K MS Filip Flop 
МС6854СР ADLC, Plastic. . evesoevoseovesosseses a: 13-62 | TYPE NO. DESCRIPTION PRICE | МС10136 15.10 18.04 13.74 16.42 Universal Hex. Counter 
MC6854L ADLC, Ceramic эй eee eR چ غ‎ SEPA ERED ETE OE 19. 55 MCMGB10CP 728 x 8 Static RAM {450ns). Plastic = BERR SBRE e+ $6.01 MC10137 15.10 18.04 13.74 16.42 Univer sal Decade Counter 
MCB845P ADLC. Plastic ................... аъалаа: 11.87 | MCMGBIOL 128 x 8 Static RAM (450ns), Ceramic . ға. 11.52 | МС10128 9.60 11.85 880 11.00 Б/-ПОшілагу Counter 
МС68595 DATA Security Device.. E ES . 90.77 MCM68810P 128 x B Static RAM (450ns), Plastic. ae suas .-... 5.31 MCIN141 975 1214 9.05 11.29 4-Bir Univ. Shift Register 
MC6860L Replaced by МС68605... ,,.,............--.. 14.52 | МСМ68105 128 x 8 Static RAM (450ns), Сеғдір..,,..м-4«---.. 8.03 | МС10153 254 4.96 304 4.22 Quad Latch 
МС6ВБОР 0-6 00 BPS Modem, Різзіс.,,.,ьезкаекеряежжғ.. 12.92 NMOS EPROMS MC10158 4.77 6.28 414 5.51 Quad 2-! MUX (Non-Inej 
МС68605 0-600 BPS Modem, Сеғәтіс.................... 14.38 TYPE МО. DESCRIPTION PRICE МС10159 4.77 6.28 4.14 551 Quad 2-/ MUX (Inv.) 
MC6862L Replaced by MC6B628... .-..aueonaenryeceecs , 20.95 | МСМБВ708С  Cerdip EPROM.. .............4%»»өеехеж vea- 917.04 f MCIOIGO 477 6.28 4.44 551 72-Bit Parity Gen./Ckr 
MCGS862P 2400 BPS Modulator, Plastic. . saecu amio 15.36 MCM68708L Replaced by МСМ68708С.. .,,,ь-«еьь«веневл«- 27,93 | MCIUIB1 477 6.28 414 5.51 Binary to 1-8 Decimal (tow) 
МС68625 2400 BPS Modulator, Ceramic au sss seu ‚+++ 18.85 MCM68764L 64K EPROM., ,............4һвәвьзввваяа..-. 76.81 MCIOIB2 4.77 Б28 4.14 5.51 Binary ta 7-8 Decimal (High) 
LINEAR INTERFACE MCM68766L 64K EPROM with Outputs En... , ....4»--естн, 76.81 | MC10163 3.75 1214 8.91 11.14 Error Det. Correction Cir. 
TYPE NO. DESCRIPTION PRICE MCM68785L35 64K EPROM with Outputs En (350ns] ....... ....98.59 | MCi0154 5.38 7.01 4.77 6.25 8 Line Multiplexer 
MC6875AL Lineer-Microprocessor Clock Generator anae... $36.03 | TTL MEMORY МС10165 7.63 9.58 6.94 8.0 8-/Рлогту Encoder 
MC8875L Linear-Microprocessor Clock generator. .,.,,.4.... 13.49 | ТҮРЕ МО. DESCRIPTION PRICE | МС10166 787 9.94 7.19 909 5-Bit Compsrator 
MC6880AL Linear-Quad Bux Transceiver.......... NER 242 МСМ934150С 7024 x 7 TTL RAM (ОС)..,........... omar $10.19 | МС10188 3.64 4.96 321 443 Quad iatch, Common Сік 
MCB880AP Linesr-Quad Bux Transceiver. „ья анаа, ++. 2-10 MCM93415DM 7024 x f TTL RAM (ОС)..... .........%ььч4ы-.:. 29,77 | МС10170 601 7.74 551 716 9+2 Bit Party Ск 
MC68S2AL Linear-Octal Butfer/lLatch ,. «ccs uu sanpennconontt ++ 5.13 MCM93415PC 7024 x ? ТТІ. НАМ(0аС)........... 4вебьвяваен, 10.19 f МСї10171 4.77 628 4.31 5.72 Dual Binary to 1-4 Dec (Low) 
MC6882BL Linear-Octal Butfer/latch „оъ nec raa itte 6.34 | MCM933425DC 1024 x 1 TTLRAM |75)...... eee messo cs 10.19 | МСІ0172 477 628 4.31 5.72 Qual Binary to 1-4 Dec (High) 
| MC6BB85L Linear-Hex Bus Buffer, „аз renas зз! tees 2.31 MCM93425DM 1024 x 1 TTL RAM |Г5).,,..........»ғ»кечв-з-ь, 29.77 MC10173 538 701 4.88 6.39 Quad 2-/ MUX/Latch 
MC6885P Linear-Hex Bus Buffer. sse sap ann pua uuntc- «« 2.00 MCM93425PC 7024 x ! TTL RAM |75)..,...........ьөзһеға»».- 10.19 | MCIUUA 538 7.01 488 6.39 Dua!4-to-! Multiplexer 
MCBBBBEL Linear-Hex Bus Buffer, suncun заленвьенеө4 ntur 2.31 MEMORY KITS MCi0175 4.52 5.98 406 5.41 Quint larch 
МС688БР Linear-Hex Bus БиЙег,,,.,.4өөчекева зама es 4 «3 + 2.00 | ТҮРЕ МО. DESCRIPTION PRICE | МС10176 6.76 8.48 6.26 785 Hex D Master-Slve Flip Flop 
MCG887L Linear-Hex Bus Buffer. .... s ssnshaseasssssess:s 2.31 | МСМ6665КІТ 64K RAM Evaluation Kit ....-..2......,42...- 5199.50 | MC10177 7.63 968 А « Triple МЕСІ 10K to NMOS Trans. 
MC6887P Linear-Hex Bus Butter. «Lecce omine hus 2.00 Û MCMEPROMKIT 16K, 32K. 64K EPROM Evaluation Kit. . авла ям». 124.34 м че 11.88 н n Binary у Coumi M 
MCBBB8BL Linear-Hex Bus Биһағ................. EE ска Es | : M b. 5.62 .3 5 Laok-Ahead Carry Bto 
МС8ВВВР Linear-Hex Bus buffer... ,„. «вев«екевва«внеевау 2-00 MCÍOIBU 11.36 14.06 10.20 1276 Она! Z- Bit Adder/ Sa b. 
MC6889L Linear Quad Bus Transceiver. cecnereunbernecats 242 T МС10181 18.52 2258 16.91 2053 4-Bit ALU/Function Generator 
MC6889P Linsar-Quad Bus Transcaivar „къа. +e. 2.10 | TMOS POW E R FET S Fee 22-4 HE 21,25 25.66 лу ина Gener atar 
DIGIT AL BIPOLAR LSI N-CHANNEL ENHANCEMENT MODE [меш 863 635 594 740 Hew D M-S FF 
TYPEN О. DESCRIPTION PRICE ы МС10188 863 838 5.94 748 Hex DM-S FF with Reset 
MCB500CL CRCC Generator . КЕКТІ EE RO QUA Y LÀ $51.47 SI LICON GATE TMOS POWER МСН188 327 452 2.82 3.96 Hex Buffer with Enable 
MC8500P CRCC Generetar....... nanc E: vasa“ 46.78 = MCI0189 327 452 282 341 Hex inv. with Ennble 
MC8501L Error Pattern Reg. ЕРН.,,,,,а«» chem mh 4619 FIELD EFFECT TRANSISTOR MC10190 7.01 8.92 631 807 Quad MST to MECL 1ОК Trans. 
MC8501P Error Pettern Reg. ЕРН.................. 2..-... 4194 MCI0I91 701 852 ӛЛ 807 Hex МЕСІ ТОК to MST Trans. 
MCB502L LRCC/Data Register ............ Rete te eee 51.47 Ж SPECIALWITH COUPON Ж а: "TH А ыр 2% hos enel Led 2775 a 
1 . . . P - i fror Wei. Correction Lif. 
MCBEOSL reris Gomme баур Ы 2903| Ж 50 pcs mixed 25% Off 100 pcs mixed 30% Of юга 349 525 331 455 Dual Bus Transceiver 
MC8503P Universal Polynomial Generator. . 4... a. dens ena yes 26.10 . Datasheet 5.50 sach METTUS ге 241 oa E га ТҮРЛЕР Sutter 
j 4 А i i . : lex ate 
MCEEOAP iip AS inerti odo » r^ Mni 1549 ТҮРЕ NO. DESCRIPTION PRICE ТҮРЕ МО. DESCRIPTON PRICE | МС10196 2183 28.74 2251 2713 One-Shot M uttivibrator 
MC8506L Polynomiał Generator 46 Bit) „у-н <<, +. 0 29.03 MTMINSS 7MOS Mera! 70-3... $22.35 МТМ815 7MOS Metai TD-J., , 516.41 | MCi10210 183 3.05 136 241 Hi-speed Dual Line Oriver-OR 
2 ) «тев aad i Ады MTMIN10U 7MOS Metal 70-7,.. 26.59 МТМ1034 MOS Мезі ЛЗ... . 14.31 MC10211 193 305 136 2.44 Hi-Speed Dual Line Driver-NOR 
MC85086p Polynomial Genaratar (16 Bit) s.c 2. 26.10 А 0 ә е 
MCB8507L Priority interrupt Салтайағ.,,......-.... rne 30.65 MTMZNBS IMOS Metal 10-2... 16.41 МІМІ025 7MOS Matai 04. , 16.41 | мС10212 182 205 138 241 Hi-Speed Dus! Line Dvr OR/NOR 
MC8507P Windy нотар Contiolier. , н с, 26.98 MTM2N90 7М05 Metal 10-7... 18.95 МІМ1224 TMOS Metal 10-7. 14.21 МС10218 183 3.05 136 241 Hi-Speed Triple Line Receiver 
MCB520L Deskow/Quege Register ' "10g gg | MIMZP45 MOS Mate 70-J.., 14.31 MTMIZ25 TMOS Metal ПЬ2. ...16.41 | мс10231 6.38 8.04 5.91 7.33 Hi-Speed Dua! D M-S Flip Fino 
Анаан Lad М2 e + T PI aei буе 10200. T Ж. MC10287 28.81 34.58 2107 25.40 Hi-Speed 2x1 Bit Array Multi. 
А А astie aive ” РЧ 1 
MIMINEO PMOS Metal 702... 1641  MIPIMS THOS Plastic 70220... 14.31 LINEAR INTEGRATED CIRCUITS - МЕСІ. Compatible е 
N wa 10-2. 3603 МТР2Р50 HOS Plastic 10-220. . 16,41 it HI- 
MTMENGO MOS Metal 10-3. 4125 — MTPINSS TMOS Plastic 10-220... 148.31 | имсола СБП НЕбревд МЕСІ РИА 9 Bie dead теӊ 
P.0. BOX 2208Y, CULVER CITY, СА 90230 MTMINGS IMOS Meta! 70-2 .. 36.03 MTPINGQ THOS Plastic 10-220. ... 16.41 | МЕСІ 10K MEMORIES шайы EAM i 
MTM7NSO 7MOSMeri 70-3 <. 41.25 — MTPBNI2 ПМ05 Plastic 10-220.: 10.79 Û eu wo DESCRIPTION PACE 
STORES 00 NOT MTMBNI2 IMOS Mersi 70-3... 10.79 MTPBNIS MOS Plastic 10-220... 12.38 | мш шр, 32 x B Field PROM Nin 
ACCEPT MAIL ORDERS MTMSNI5 MOS Mersi ПЬ2. . 1238 МІР48 ТМ05Рінк 10-220. . 14.31 | amann Bx 2 Multipoit Register File ........ уана "TM 
МТМ8М35 IMOSMeu/T0-3... 384: — MTPAIS IMOS Plastic 10-270.. 184! | еі 286 x 1 MECL 10K PAM (10410)... м. wae 
MTMBNAO IMOS Meral 70-2... 41.25 МТРӘВ8 PMOS Plastic 10-220.. 1431 | armasi 76 x 4 МЕСІ 10K RAM. Қул ЫС ета 
и 2. ++ “qoe E Ф .-. 
PHONE ORDERS: (21 3) 641 ADA МТМ15М25 7М05 Mats! 10-2... 79.18 MTP565 TMOS Plastic Т0-220. . na MCM161AEL IK x 1 MECL IOK RAM (10415). . ны 
| Ы tihan ө Mad bed 
Minimum Order $10.00. Add $2.00 to cover postage and handling. | MTM475 моз Mersi TO-3... 16.41 MTP1034 MOS міс 70-220. 1431 | ruminant 256 x 4 МЕСІ ЮК PROM... v "ө دده‎ FLUE 
Master Charge and VISA welcomed. Please include your charge card fj MIMS MOS meri 104. 101 МІРІІЗ8 fo сезе 108005, МА! | мсмт01621 256 х 7 МЕСЕ 10K RAM. ЕРТЕ ees 19 43 
: А : : 1 0 “Sins , ПС е, na a 
number, interbank number and expiration date. Some items are subject MTMB14 TMOS Matai 70-3.. 14.31 MT?1225 TMOS Plastic T0-220. —— Kt алы Таныған, ae u +t v3 pi = 


to prior sale. Not responsible far typos. Store pricing тау vary from Май 
Order pricing. We reserve the right to substitute manufacturer. 


ATLANTA CULVER CITY 


3330 Piedmont Rd. М.Е. 11080 Jefferson Blvd. 
Culver City, CA 90230 


(213) 390-3595 


VISIT A STORE NEAR YOU TODAY - We гісі a large zelectae uf Techuical Books, (liscrete Campontnts, Integrated Circuite. Test Equipment and Electronic борд бех. 


HOUSTON PORTLAND SANTA ANA SUNNYVALE TUCSON 


2649 Richmond 1125 N.E. 82nd Ave. 1300 E. Edinger Ave. 1054 E. El Camino Real 4518 E. Broadway 
Houston, TX 77098 Portland, OR 97220 Santa Ana, CA 92705 Tucson, AZ 85711 


(ГІЗІ 529-3489 (503) 251-9464 (714) 541-8424 (502) 881-2348 


Atlanta, GA 30305 
(404) 261-7100 


Sunnyvale, CA 94087 
(408) 243-4121 
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OMNITERM COMMAND MODE—HIT «BREAK» TO QUIT 


P PRINTER IS: OFF Х SYSTEM COMMANDS 

R SCREEN REFORMATTING IS: 54 Т CHANGE/EXAMINE TABLES 
C CR SUPPRESSION IS: OFF U CHANGE UART SETTINGS 

L LF SUPPRESSION IS: ON А SEND CONTROL-A & QUIT 

D DUPLEX IS: FULL @ SEND "AT" SYMBOL & QUIT 
E ECHO IS: OFF В SCROLL BACK DISPLAY 

а CR/LF GROUPING IS: OFF 2 ZEROREAL-TIME CLOCK 

| INPUT TO BUFFER IS: OFF Е FILL BUFFER FROM DISK 

О OUTPUT FROM BUFFER IS: OFF 5 SAVE BUFFER TO DISK 
BAUD RATE = 150 PARITY ERRORS : 0 
DATA BITS = 8 FRAMING ERRORS: 0 
STOP BITS = 2 OVERRUN ERRORS: 0 
PARITY = NONE BUFFER: ООР 27,339 USED 


Figure 1: The command menu as it appears оп the screen in Omniterm. The menu is displayed by pressing the @ key twice. Return to 
the active telecommunications mode is accomplished by pressing the « break» key. Displaying the menu does not interrupt the flow 
of data through the program. 


The printer is accessible during communications. 


While using one service, I activated the printer while the 
instructions were coming on the screen; this gave me a 
reference sheet, saving valuable long-distance time. In the 
command mode, a status indicator lets you know 
whether the printer function is on or off. A buffer lets the 
printer fall behind the screen if it is not fast enough to 
keep up. Omniterm buffers 2048 characters of data 
before it runs out of room. 


Some bulletin board or "information utility" systems 


are not set up for the TRS-80 64-column screen. Apple or 
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View and edit many 
files simultane- 
ously. | 


Draw diagrams as 
easily as typing 
text. 

Cut text from one 


window and paste 
it into another. 


BREAKTHROUGH! 


Atari 40-column and Videotext 32-column units can 
cause problems with the video display. Omniterm allows 
you to reformat the screen from the command table. This 
gives you a 64-column screen, regardless of what your 
computer is receiving. The status of this function is 
displayed in the command mode. 

For additional screen-format control, you can select 
carriage-return suppression, line-feed suppression, and 
carriage-return/line-feed grouping. 

Omniterm also lets you determine the communications 
protocol (baud rate, bits per data word, stop bits, parity, 


Automatic 
Horizontal and 
Vertical scrolling. 


Create your own 
commands for 
your applications. 


Automatic 
, memory manage- 
ment of large files. 


Compare, contrast, 
' review or analyze. 


A MULTI-WINDOW TEXT EDITOR FOR UNDER $200. 


Imagine this kind of productivity: Your 4 favorite files right 
before your eyes on the screen of your CRT. 


Divide the screen of your CRT into any combination of 
horizontal and vertical windows, each with its own 
workspace. Or, windows can share a workspace—so you 
can edit different parts of the same file. 


You get true on-screen editing, plus theability to add or 
delete any of 10 windows, at any time, anywhere on the 
screen. 


Using CP/M compatible files and simple, easy to remember 
commands, THE ELECTRIC BLACKBOARD" has 
functions to satisfy the needs of the most demanding 
professional computer scientist. Yet THE ELECTRIC 

ВІ. АСКВОАНП" can be used just as productivly by the 
novice within minutes. À step-by-step Learning Guide, 
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designed for the novice, will quide you gently through the 
learning process. 

Unleash the extraordinary power and flexibility of THE 
ELECTRIC BLACKBOARD"" on your Z80-based micro- 
computer today. 


Requires 48k CP/M or CDOS, Z80 processor,and CRT with cursor 
addressing. Distributed on SSSD 8" diskette. Includes reference 
manual, learning guide, and quick reference card. Price: $198, 
manuals only: $30. 


Call or write for more information: 


SANTA CRUZ SOFTWARE SERVICES 


1711 Quail Hollow Road, Ben Lomond, CA 95005 
(408) 336-2170 


CP/M is a trademark of Digital Research CDOS is a trademark of Cromemco 
28015 a trademark of Zilog 
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LOGO 


POWERFUL IDEAS IN 
MIND-SIZED BYTES 


TO POLYSPI :SIDE :ANGLE :INC 
FORWARD :SIDE 

RIGHT :ANGLE 

POLYSPI :SIDET:INC :ANGLE МС 
END 


POLYSPI 1 123 3 


This drawing was made by this program using 
LOGO's “turtle graphics”. 


The turtle is a Logo-controlled “cybernetic toy” that draws lines as it moves 
across the TV screen. Directing the turtle to construct graphic designs, pro- 
grammers simultaneously confront aesthetic and mathematical issues. 


Logo is more than turtle graphics. Logo was designed to put some of the powerful 
ideas of computer science at your disposal— ideas like procedure, process, 
local and global variables, list processing, recursion, etc. Its syntax is simple 
enough: that beginners can write procedures in a first session, yet Logo is 


extensible and provides the means to tackle advanced and sophisticated 
projects. 


Logo has often been described as a language for children. It is so, butin the same 
sense that English is a language for children, a sensethat do snot preclude its 
being ALSO a language for poets, scientists, and philosophers. 


lo 


222 Brunswick Blvd. 


Pointe Claire Quebec 
Canada H9R 1A6 
(514) 694-2885 


computer ене Aa 
U.S.A. 02210 
systems Inc. (617) 451-2646 
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full or half duplex, and automatic character echo). This 
gives you much flexibility for dealing with the various 
bulletin board and inf°rmation services available. 

Superior file handling separates Omniterm from less 
"intelligent" terminal programs. File capabilities include 
sending, receiving, and saving to and retrieving from 
disk. Omniterm has a file-transfer buffer of 27,644 bytes. 
You can input to the buffer from the remote computer 
and save to disk, or input to the buffer from the disk and 
output to the remote computer. Its easy to use these 
functions, To test them, I loaded a simple program from 
Forum-80 in Nashua, New Hampshire, saved it to disk, 
and executed it afterward to make sure it ran. I sent a 
BASIC adventure game to a youngster in Massachusetts; 
] received a BASIC adventure he had written for me, 
saved it to disk, and communicated via the keyboard and 
screen in between file transfers. It worked, even though 
I'm no professional. 

Other useful command features are the special system 
commands that, among other things, allow you to save 
any communications protocol permanently to disk, to be 
called from the command mode whenever you need it. 
Another unique feature is the ability to backtrack into a 
special buffer and reconstruct what has appeared on the 
screen before a disconnect—useful for retrieving and 
reviewing pertinent data without using the printer or 
making another telephone call. 

A novel item is a graphics "bell" that appears on the 
screen when a control-G is received. If an audio amplifier 


is attached to the system via the cassette port, you'll also 
get an audible beep. 

Omniterm comes with a 61-page instruction book, 
punched to fit in a binder. It is written so the beginner can 
understand the workings of the program. However, it is 
not too simplistic; there are technical explanations for the 
expert. 

David Lindbergh has obviously spent much time and 
care on this project. His knowledge of the subject and 


. professional presentation enhance the product con- 


siderably. Its $95 price tag places Omniterm in competi- 
tion with Lance Micklus's ST80 series of terminal pro- 
grams, including ST80III, currently regarded by many as 
the standard for this type of program. 


Conclusions 

The program is very easy to use and works well. Most 
of the information you need is available on the menu, 
which can be displayed at any time without breaking 
connections to the host computer. 

АП the screen-formatting controls and communica- 
tions conventions are software selectable, which means 
you can use the program with a wide variety of host com- 
puter systems. 

The clearly written instructions and documentation are 
complete. 

These features, coupled with its competitive price, 
make Omniterm a contender for the title of best in its 
class. W 


5- 100 INNOVATORS: 


=т= (00 -—Z0Iw-—c 


C. 
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REMOTE CONTROLLER- Innovative Features: 


* Complete 256 address control—not just 16 
*No ultrasonic link—prevents erractic operation 
*120,208,240 and 277УАС control—for single & 3 phase operation 
* Hardware driven—requires minimal software 
* Complete line of industrial switches available—to 5.5KW 


REAL TIME CLOCK— Innovative Features: 


*First to use 151 OKI clock chip 

“Crystal controlled for .002% accuracy 

*4 software selectable clock generated interrupts 
* Full clock and calendar data 

*Lithium battery backup good for 6000 hours! 


ENERGY WATTCHER"— 


*First microcomputer based energy monitor 
*Clip on probes for easy installation 
*Monitors Real Power, not volt-amps 

*Peak Power and continuous power readings 
*Single and 3 phase operation 


Innovative Features: 


See your local computer dealer or contact SciTronics directly for more information. Watch for future innovative products 
from SciTronics Inc., 523 So. Clewell St., P.O. Box 5344, Bethlehem, PA 18015 (215) 868-7220 
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Accredited by the Accrediting Commission of 170-022 
the National Home Study Council 
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POSTAGE WILL ВЕ PAID BY ADDRESSEE 


NRI Schools 


McGraw Hill Continuing 
Education Center 

3939 Wisconsin Avenue 

Washington, D.C. 20016 
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New from NRI! 
The first at-home training іп 
videocassette 
videotap d lessons. 


Wi d 


Learn Video/Audio 
Servicing...includes RCA 
state-of-the-art VCR, NRI 

Action Video lessons, plus 
full training in color 
and audio repair. 


Now, you can learn the hottest, most 
wanted skill in home entertainment elec- 
tronics... servicing and repairing videocas- 
sette recorders and video disc players. Well 
over 2 million units have already been sold 
and the demand is just starting! Already, 
qualified VCR technicians are in short sup- 
ply...people are waiting up to a month for 
VCR repair. Good jobs at good pay are 
going begging. And NRI can get you in 
on the action with convenient and effective 
at-home training. 


Choice of Specialized 
Training 

NRI offers you three Master Courses 
in Video/Audio Servicing, each complete, 
each with equipment and training for the 
specialty you want. Each course thoroughly 
prepares you for color TV plus audio and 
video equipment. Then, you take the spe- 
cialized hands-on training on the equipment 
you select. 


Learn as you work with equipment 
you keep. 


You can get specialized aud | T 


experience as you build your own 
AM/FM stereo system complete wit! 
speakers. Or gain real bench ex- 
perience with hands-on TV 
training as you build a 25” 
(diagonal) fully-computer- 
ized, programmable color 
TV and professional test 
instruments. Or train with — 
your own RCA video- — 
cassette recorder and NRIs = € 
exclusive Action Video ser- = 
vicing lessons on videotape = 


State-of-the-Art VCR 

This modern VCR features high-tech- 
nology design with electronic pushbutton 
tuning, remote control, three recording 
speeds with up to 6-hour capacity, high- 
speed visual search, built-in clock/timer, 
memory rewind and audio dubbing capa- 
bility. Direct drive motors and azimuth 
recording give outstanding picture 
reproduction. 

It's yours to keep, as part of your 
training, You'll not only use it to learn 
operation and servicing techniques, but to 
play the absorbing NRI Action Video lessons 
that come as part of your specialized train- 
ing. In word and picture, you'll learn 
theory, construction, and service proce- 
dures, see them explained in graphic 
closeups. And you get this unique training 
only with NRI! 


Learn at Home 

at Your Convenience 

No need to quit your job or tie up 
your evenings at night school. No time 
away from your family or expensive travel. 
NRI comes to you. You are a class of one, 
getting both theory and practical hands- 
on training backed up by our staff of ex- 
perienced educators. 


NRI the Pros’ Choice 

More than 65 years and a million 
and a half students later, NRI is still the 
first choice in home-study schools. A na- 
tional survey of successful TV repairmen 


E 


shows that more than half have had home- 
study training, and among them, it’s NRI 
3 to 1 over any other school. 

That's because you can't beat the 
training and you can’t beat the value. Only 
NRI combines exclusive fast-track training 
techniques with modern state-of-the-art 
equipment to give you the skills you need 
for success quickly and easily. Only NRI 
offers such complete training with so many 
timely options for specialized bench exper- 
іепсе. Send for our free catalog and get all 
the facts on these exciting Master Courses 
in Video/Audio servicing. 


Free Catalog... 


No Salesman Will Call 


Mail the postage-paid card today for 
your free copy of our 100-page look into 
tomorrow. It shows all the equipment you 
get, describes each lesson in detail. And it 
tells you about other important career op- 
portunities in Microcomputers and Micro- 
processors, Digital and Communications 
Electronics, Electronic Design Technology, 
and more. Send today and get started on a 
big new future for yourself. If card has 
been removed, please write to us. 


x. 


We'll give you tomorrow. 


NRI SCHOOLS 
McGraw-Hill Continuing 
Education Center 

4939 Wisconsin Ave., 
Washington, D.C. 20016 


Voice Synthesis 
for the Color Computer 


Would you believe that using three 
resistors, an inexpensive integrated 
circuit (IC), two capacitors, a plug, a 
$1.59 microphone, and some soft- 
ware you can record and play back 
your voice on a TRS-80 Color Com- 
puter with 16K bytes of RAM? What 
if I told you that the quality is better 
than that of Texas Instruments’ Speak 
& Spell? 

In this article I'll show you how to 
take any sound input, digitize it, store 
it in memory, and play it back on re- 
quest, all with the few components 
mentioned above! The catch is that 
the 16K bytes of RAM will allow you 
to record only about 1'4 seconds of 
sound. However, by sacrificing some 
reproduction fidelity you may be able 
to extend the recording time to 13 
seconds or more. This article is meant 
primarily to show you how to cap- 
ture the sounds, record them, and 
play them back. I'll leave the im- 
provements up to you. [This is the 
third in a series of articles describing 
hardware and software projects for 


About the Author 

William Barden Jr. has written many books 
on microcomputer programming and design. 
He is a member of the Association for Com- 
puting Machinery (ACM) and the Institute of 
Electrical and Electronics Engineers (IEEE). 


258 February 1982 © BYTE Publications Inc 


Third in a Series 


William Barden Jr. 
28122 Orsola 
Mission Viejo, CA 92692 


the Radio Shack TRS-80 Model I, 
Model III, and Color Computer. For 
a list of previous titles in the series, 
see the references at the end of this 
article. . . Еа.) 


Voice-Frequency Parameters 

The range of hearing for humans is 
from 20 to 20,000 hertz (Hz), or 
cycles per second. In fact, the upper 
limit for most people is considerably 
lower than 20,000 Hz. The average 
telephone circuit has an upper fre- 
quency limit of 3500 Hz, and voice 
clarity suffers surprisingly little. 
Amateur radio operators, to increase 
their transmitters’ average power out- 
put, restrict audio frequencies even 
further, to 3000 Hz or so. To repro- 
duce acceptable voice, therefore, I 
need to design circuits capable of 
playing back frequencies up to 
3500 Hz. First, of course, I have to 
capture the voice data. A fundamen- 
tal rule of digital recording is that the 
sampling rate must be at least twice 
the maximum frequency to be re- 
corded. Voices, then, must be re- 
corded at rates of 7000 Hz or better. 
In other words, the voice input must 
be converted to digital form at a rate 
of 7000 samples per second or better. 


Analog-to-Digital Conversion 

To convert the voice signal to 
digital form, I will use an analog-to- 
digital converter (ADC), which takes 
the analog voice input and converts it 
to a digital value (see figure 1). The 
larger the number of bits in the sam- 
ple, the finer the resolution in the 
digital representation of the analog 
value. If the ADC offers six bits of 
data, for example, each digital value 
will be within 27, or %4, of the analog 
input value. А 5-bit ADC will pro- 
duce values within '4; of the analog 
input value, and so on. When the 
digitized form. of the input is 
replayed, the output waveform will 
approximate the original by a series 
of square waves. The higher the 
sampling rate and the resolution of 
the ADC, the more the output will 
resemble the original, as shown in 
figure 2. 

For hardware reasons explained 
later, I'll use a 6-bit ADC. To avoid 
wasting bits, I could pack four 6-bit 
values into three 8-bit bytes. How- 
ever, it's less trouble and faster sim- 
ply to put a 6-bit ADC value in each 
byte and ignore the two unused bits, 
as shown in figure 3. А sampling rate 
of 7000 Hz, therefore, will fill 7000 
bytes of memory for each second of 
recorded sound. | 
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Introducing 
. The Grappler: 


The only interface that makes computer 
graphics easy as Apple pie. 


Orange Micro offers the only universal 
parallel interface card that simplifies 
high resolution graphics for Apple" 
computers. No longer does the user 
need to load clumsy software routines 
to dump screen graphics — it's all done 
by the Grapplers exclusive E-PROM 
chip. There are versions to accommo- 
date the Anadex, Epson MX-00. MX-80* 
and MX-70, IDS Paper Tigers, Centronics 
739, МЕС 8023. and C. Itoh Prowriter, 
and future graphics printers. The Grap- 
pler” accepts 18 simple software com- 
mands accessible through the keyboard 
or user program, making it the most 
intelligent Apple Interface available; 
Order The Grappler" through Orange 
Micro direct, or authorized dealers. 


“Requires Graftrax-80 
Dealer inquiries welcome to: 


Waybern Corporation 
(714) 554-4520 


CompuCable Corporation 
(714) 635-7330 


3150 E. La Palma, Suite G, Anaheim, CA 92806 


Kal Tronics 
(312) 291-1220 


FEATURES — User Benefits 


GRAPHICS SCREEN DUMP-— Choice of 
Hi-Resolulion Graphics page 1 or page 2. 
INVERSE GRAPHICS —Provides reverse 
araphics of black-on-white or white-on- 
black. 

EMPHASIZED GRAPHICS — Allows high 
density graphics on certain printers. 


DOUBLE SIZE PICTURE —Doubles the 
graphic screen representation vertically 
& horizontally. 

902 ROTATION —Rolates the screen pic- 
tura 902 

CENTER GRAPHICS —Accomplished 
through setting left margin thereby center- 
ing the graph. 

CHART HEGORDER MODE—Successive 
hori pictures are combined continu- 
ously simulating a chart recorder. 


Inc. 


(800) 854-8275 rou. FREE 
(714) 630-3322 ca, AK. HI 


IN 
@ Orange Micro 
met 


SN 


———— „шш ы" 


ACTUAL APPLE 11 ™ 
| PRINTOUT USING 
GRAPPLER™ AND 
EPSON МХ-100. 


BLOCK GRAPHICS—For printers with 
block graphics (e.g. Epson MX-80, Okidata 
M80), the high order bit can be controlled. 
BELL — For printers with a bell; bell charac- 
ters are deleted during user program listings. 
MARGINS —Set left and right margins. 

SKIP-OVER-PERF — Set page length; printer 


will automatically skip 6 lines between each 


page. 

VARIABLE LINE LENGTH — For user pro- 
gram listings, sets line length and wraps 
around with breakpoint at nearest blank. 
TEXT SCREEN DUMP —The text -ma 
user report or page of ргоагапЕ Ша can 
be dumped directly from the screen 
WORKS WITH PASCAL & CPM 


Grappler’ 


oe б 


| ¢arearace 7— —: 
| алы? 


— nts 


€ 1881 Orange Micro, Inc. 


VOLTS —— 


A/D-CONVERTER 


|11|1|09 0|0)0|0|0| 110000-48 = 48/63 % 5 VOLTS = 3.8 VOLTS 
aaa ee: eee 


Figure 1: An ADC converts an electrical analog, such as voltage, to a binary value. 


"SYNTHESIZED" 


Figure 2: The sampling rate and number of bits in the ADC determine how closely 
the input signal can be reproduced. 
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In commercial voice-synthesis inte- 
grated circuits, many techniques are 
used to reduce the amount of storage 
required for audio data. Texas In- 
struments, National Semiconductor, 
and other companies produce hard- 
ware that can synthesize voices using 
only a few hundred bytes of data per 
second of speech. In these circuits, the 
voice-reproduction processor uses 
silent periods, symmetry of wave- 
forms, and replication of patterns to 
compress the data. Fourier waveform 
analysis and other advanced tech- 
niques are used as well. The result of 
all this processing is a compact, 
specially encoded form of the voice 
data for the special hardware in- 
volved. However, I'll stick with the 
“brute force’ approach for the time 
being. Later in the article, ІЛІ discuss 
ways to cut down on the storage 
requirements. 

To play back digitized sounds, I 
need the inverse of an ADC, a digital- 
to-analog converter (DAC). The 
DAC will take in as data each digi- 
tized value and produce as output a 
voltage level proportional to that 
value. A sequence of all these voltage 
levels will simulate an analog wave- 
form. If the data was originally cap- 
tured by a 6-bit ADC, then a 6-bit 
DAC is required to reproduce each 
sample. 

In theory this brute-force voice 
capture and synthesis process is sim- 
ple: take an analog voltage as input 
from the audio source, sample it 7000 


765 4 3 2 1 0 A/D CONVERTER 
6-BIT VALUE [o oj VALUE N 


N+ 1 
o 0| 522 
0 0 


ЕТС. 


HELL I 


il 


"WASTED" 

BITS 
Figure 3: Although 25 percent of the 
storage space is wasted in storing 6-bit 
ADC values in 8-bit bytes, it is efficient in 
terms of storage speed. 


RAL/COBOL MAKES IT ACROSS! 


.„.. FROM ONE OPERATING 
SYSTEM TO ANOTHER! 

AVITAL WAY TO PROTECT YOUR 
SOFTWARE INVESTMENT FOR 
THE FUTURE?! 


Тһе RMA/COROL ™' language runs on 
more different Operating Systems and 


more different-sized computers than any 
other similar language. For starters, it runs 
on NCR and TI minicomputers and, in the 
micro field, on the CP/M?, MP/M?, 
СР/М-86:, MP/M-86?, TRSDOS’, OASIS‘, 
MOASIS‘, and UNIV’, (ONYX version) 
Operating Systems...to mention only a 
few. 


RA/COBOL™:! and (RT! from CYBERNETICS 
ARE GOING STEADY... 


...AND YOU'RE GONNA LOVE’EM TOO!! 


Use your computer to program itself. (RT? 'M^ 
(Cobol Reprogramming Tool!) from Cybernetics isa 
program generator for RAW/COROL TMi that produces 
error-free RM/COROL TM! source programs for data 
input, file maintenance, and report printing programs. 


A full feature interactive program generator, not a 
sub-set! Call Now! 714/848-1922. 


Until now, serious business software 
of the scope and flexibility seen in the 
minicomputer world has not been 
available on micros. RA/COBOL ™' now 
allows transfer of such software with a 
minimum of fuss. 


We have participated in such a mini- 
to-micro transfer of a major set of 
general business software...using 
RA/CORGL ™' as the transfer 
mechanism, of course. Running on 
literally thousands of minicomputers, 
these refined, enhanced, and proven 
software packages cover A/R, A/P, G/L, 
P/R, Order Entry (with Invoicing and 
Inventory Control) as well as Sales 
Analysis. The Packages define a new level 
of achievement for features and flexibility 
in micro applications software and offer 
top quality at a reasonable price. 


For immediate information, call 
714/848-1922 for your complete product 
descriptions. 


Trademarks of: 

1-Куап McFarland Corp.; 2-Digital Research, Inc.; 
3-Tandy Corp.; 4-Phase One Systems, Inc.; 5-Bell 
Telephone Laboratories, Inc.; 6-Cybernetics, Inc. 


CYBERNETUES 


вас 


8041 NEWMAN AVE., SUITE 208 
HUNTINGTON BEACH, CA 92647 
714/848-1922 
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times per second with ап ADC, store 
the digitized ADC output values in 
the memory of a digital computer, 
and then play back the values from 
memory with a DAC. The process is 
illustrated in figure 4. 


Color Computer Hardware 

The Color Computer has a built-in 
6-bit DAC and ADC circuit (see 
reference 2). Under normal use, the 
DAC synthesizes sine waves for 
recording cassette data and 
generating musical tones. The ADC 
exists partially in hardware and par- 
tially in software and is used to per- 
form analog-to-digital (A/D) conver- 
sion on the joystick positions. 

Color Computer DAC. The DAC 
(figure 5) is a 6-bit circuit that 
operates as fast as data can be output 
to it. Ill have to use assembly- 
language coding, however, to get the 
required output rates of 7000 or more 
bytes per second. BASIC would only 
allow several hundred operations per 
second, far too few for my purpose. 

Each 6-bit digitized value can be 
output to hexadecimal address $FF20, 
the PIA (peripheral interface adapter) 
for the DAC. [In accordance with 
6809 microprocessor conventions, 
numbers in hexadecimal form are pre- 
fixed with a dollar sign . . . Ed.] The 
value will be held in the PIA until 
overwritten by the next value. The 
output of the DAC is very rapid (less 
than a microsecond), and so it ap- 
pears that the DAC is no problem in 
my timing scheme. The output of the 
DAC goes to a radio-frequency/ 
audio modulator that converts the 
signal to a television picture with 
audio. Audio from the DAC, there- 
fore, will be heard through the audio 
circuits of the television used with the 
Color Computer. 

Color Computer ADC. The ADC 
is shown in figure 6. It uses a com- 
parator IC, which compares two in- 
puts. The output of the comparator is 
either 1 or 0 depending upon whether 
the plus input is lower or higher than 
the minus input. The output rate of 
the comparator is extremely fast. To 
get the comparator output, I read ad- 
dress $FFOO and look at bit 7 of that 
value. 
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COLOR 
COMPUTER 


AUDIO INPUT 
MICROPHONE 
5 
ORIGINAL 
INPUT 
0 
5 
SAMPLED 
INPUT 
0 
0 1 2 3 4 65 
12/763 х 5 = 0.95у 
18 /63 х 5 = 1,42 
SAMPLE 34/63 x 5 = 2.69 
ae 34/63 х 5 = 2.69 
32/63 х 5 = 2.54 
32/63 х 5 = 2.54 


CONVERTER ) ГІ COLOR COMPUTER 
OUTPUT ныс 
AUDIO | 


OUTPUT 
0 


Figure 4: Brute-force voice synthesis samples input to digitize it, stores the ADC 
values in memory, and then outputs the values from memory to a DAC. 


Why use their flexible discs: 


Athana, BASF, Control Data, Dysan, IBM, Maxell, Nashua, 
Scotch, Shugart, Syncom, 3M, Verbatim or Wabash 


when you could be using 


IEMOREX 


for as low as $1.94 each? 


Find the flexible disc you’re now using on our cross reference list... 
then write down the equivalent Memorex part number you should be ordering. 
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Memorex Flexible Discs... The Ultimate in 


Quality 

Memorex means quality products that you can depend on. 
Quality control at Memorex means starting with the best 
materials available. Continual surveillance throughout the 
entire manufacturing process. The benefit of Mamorex'syears 
of experience in magnetic media production, resulting, for 
instance, in proprietary coating formulations. The mostsophis- 
ticated testing procedures you'll find anywhere in the business. 


100 Percent Error Free 

Each and every Memorex Flexible Disc is certified to be 100 
percent error free. Each track of each flexible disc is tested, 
individually, to Memorex's stringent standards of excellence. 
They test signal amplitude, resolution, low-pass modulation, 
overwrite, missing pulse error and extra pulse error. They are 
torque-tested, and competitively tested on drives available 
from almost every major drive manufacturer in the industry 
including drives that Memorex manufacturers. Rigid quality 
audits are built into every step of the manufacturing process 
and stringent testing result in a standard of excellence that 
assures you, our customer, of a quality product designed for 
increased data reliability and consistent top performance. 


Customer-Oriented Packaging 

Memorex's commitment to excellence does not stop with a 
quality product. They are proud of their flexible discs and they 
package them with pride. Both their packaging and their 
labeling have been designed with your ease of identification 
and use in mind. The desk-top box containing ten discs is 
convenientfor filing and storage. Both box labels and jacket 
labels provide full information on compatibility, density, sec- 
toring, and record length. Envelopes with multi-language care 
and handling instructions and color-coded removable labels 
are included. A write-protect feature is available to provide 
data security. 


Full One Year Warranty — Your Assurance of Quality 
Memorex Flexible Discs will be replaced by Memorex it they 
are found to be defective in materials or workmanship within 
one year of the date of purchase. Other than replacement, 
Memorex will not be responsible for any damages or losses 
(including consequential damages) caused by the use of 
Memorex Flexible Discs. 
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Quantity Discounts Available 

Memorex Flexible Discs are packed 10 discs to a carton and 
10 cartons to acase. Please order only in increments of 100 
units for quantity 100 pricing. We are also willing to accom: 
modate your smaller orders. Quantities less than 100 units are 
available in Increments of 10 units at a 1096 surcharge. 
Quantity discounts are also available. Order 500 or more 
discs at the same time and deduct 196; 1,000 or more saves 
you 2%; 2,000 or more saves you 396; 5,000 or more saves you 
496; 10,000 or more saves you 596; 25,000 or more saves you 
696; 50,000 or more saves you 796 and 100,000 or more discs 
earns you an 8% discount off our super low quantity 100 price. 
Almost all Memorex Flexible Discs are immediately available 
from CE. Our warehouse facilities are equipped to help us get 
you the quality productyouneed, when youneedit. If you need 
further assistance to find the flexible disc that's right for you, 
са! the Memorex compatibility hotline. Dial 800-538-8080 
and ask forthe flexible disc hotline extension 0997. In California 
dial 800-672-3525 extension 0997. 


Buy with Confldence 

Toget the fastest delivery trom CE ofyour Memorex Flexible Discs, send 
orphone your order directly to our Computer Products Division. Besure 
tocalculate your price usingthe CE prices inthis ad. Michigan residents 
please add 496 sales tax. Written purchase orders are accepted from 
approved government agencies and most well rated firms at а 10% 
surcharge for net 10 billing. Ай sales are subject to availability, 
acceptance and verification. All sales are tinal. Prices, terms and 
specifications are subject to change without notice. Out of stock items 
wil be placed on backorder automatically unless CE is instructed 
differently. Minimum order$50.00. International orders are invited with 
а $20.00 surchargetor special handling in addition to shipping charges, 
Aft shipments are F.O.B. Ann Arbor, Michigan. Ма СОО" please. Non- 
certified and foreign checks require bank clearance. 

Mail orders to: Communications Electronics, Box 1002, Ann 
Arbor, Michigan 48106 U.S.A. Add $8.00 per case or partial-case of 
100 8-іпсһ discs or $6.00 per case of 100 &'4-inch mini-discs for 
U.P.S. ground shipping and handling in the continental U.S.A. If you 
have a Master Card or Visa card, you may call anylime and place 
a credit card order, Order toll-free in the United States. Cal 
anytime 800-521-4414. If you are outside the U.S. or in Michigan, 
dial 313-994-4444. Dealer Inquirles Invited. All order lines al 
Communications Etectronics are staffed 24 hours. 


Copyright *1881 Communications Electronica" 
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Order Toll-Free! 
(800) 521-4414 


In Michigan (313) 994-4444 


For Data Reliability—Memorex Flexible Discs 


I COMMUNICATIONS 
ELECTRONICS” 


Computer Products Division 


854 Phoenix O Box 1002 O Ann Arbor, Michigan 48106 U.S.A. 
Call TOLL-FREE (800) 521-4414 or outside U.S.A. (313) 884-4444 
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FEBRUARY Ë SPECIALS 


INTERFACES & CABLES 


IEEE $55 RS-232 $70. 
APPLE INTERFACE & CABLE 590. 
TRS-80 CABLE $35. 


$449.00 


$159.00 — 


NEC GREEN 12" MONITOR 
JB 1201M 


CALL OMEGA TOLL FREE! 


WEST COAST EAST COAST 
1-800-235-3581 1-800-556-7586 
OMEGA SALES CO. OMEGA SALES CO. 

3533 Old Conejo Rd. #102 12 Meeting St. 


Newbury Park, CA 91320 
1-805-499-3678 
CA TOLL FREE 1-800-322-1873 


OMEGA SALES COMPANY 
ы М 


Cumberland, RI 02864 
1-401-722-1027 


We Accept C.O.D.'s * Stock Shipments Same Day ог Next * No Surcharge for Credit Cards * All Equipment Factory 
Fresh w/MFT Warranty * We Carry the Complete Line of Personal Software * Prices do not Reflect Shipping Charges 
Rhode Island and California residents please add 6% Sales Tax 
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NEC PC-8023 Printer 

NEC 5510 Spinwriter (7710) 
NEC 5520 Spinwriter (7720) 
NEC 5530 Spinwriter (7730) 


NEC JC 1201 M(A) – Color 12" Monitor ..... 
NEC JB 1201 M 12" Green Monitor 


Okidata Microline-83A 
Diablo 630 


OKIDATA MICROLINE 80A 
Apple |І Plus 48K 227 MATRIX PRINTER 
Apple Disk w/3.3 DOS Controller $379.00 


Apple Disk w/o Controller 
Hazeltine 1420 


Northstar Horizon ІІ 32K QD 2925.00 

Anadex DP-9500/9501 1249.00 

Televideo 910 

Televideo 912C 

Televideo 920C 

Televideo 950 

CBM 8032 Computer 1149.00 

CBM 8050 Disk Drive 1349.00 

CBM 4032 Computer 1029.00 oe 

CBM 4040 Disk Drive 1029.00 ATARI 810 DISK DRIVE 
$449.00 


Leedex/Amdek Color — 1 13" Color Monitor . . . 

Microtek 16K Ramboard for Atari 800 

Microtek 32K Ramboard for Atari 400 and 800 149.00 
Qume Sprint 9/45 (Full Panel) 2295.00 
Atari 400 16K 


Atari 830 MODEM 
Atari 810 Disk Drive 
Atari 800 16K 
Epson MX-70 
Epson MX-80 
Epson MX-80 FT 
Epson MX-100 FT 
PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE 
WE CARRY THE COMPLETE LINE OF ATARI SOFTWARE, PERIPHERALS AND ACCESSORIES 


PERSONAL COMPUTERS 


OMEGA SALES COMPANY 
à Ш 


AMDEK COLOR- 1 MONITOR 
$329.00 


COMMODORE INTERTEC APPLE 
AMDEK QUME OKIDATA ATARI 
TELEVIDEO EPSOM LEEDEX NEC 


EPSON МХ-100 FT PRINTER 
$729.00 
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Protect yourself 


за 7 Ex 


against the high cost of static 


Electrostatic discharge, in addition to 
causing problems like the one above, 
can damage delicate electronic 
control and logic circuits. It takes so 
little voltage that you might not even 
feel the spark. 


As little as 500 volts can send 


erroneous data, alter "memry", write 
incorrect data on a disk, or cause 
printers to run wild, throwing paper 
into the room. All of which means 
expensive service calls and even 
more expensive system down time, 


Only 500 volts, yet you can easily 


generate over 12,000 volts of static 
charge just walking across a carpet. 
Even on a vinyl floor, 4000 volts is 
not uncommon. 


The solution is simple 


3M Brand Static 
Control Floor _ 
Mats сап Ж 
create an 
inexpensive! 
“island of 
protection" 
around your 
delicate 
electronic equipment, 
harmlessly draining the 
static chargefromopera- 


tors and other personnel. 


For as little as the cost of a single 


static-related service call, you can say 
goodbye to all these problems. 


3M Brand Static Control Floor Mats 


come in hard mats for easy movement 


of 


castered chairs, and soft mats for 


comfortable standing. 


For information about how you can 


purchase 3M Static Control Floor 
Mats, call toll free 


1-800-328-1300 


ün 


Minnesota, call collect 612-736-9625.) 


Ask for the Data Recording Products Division. 


3M Hears You... 
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One of the inputs to the com- 
parator is from the external joystick 
connector. This should be a voltage 
level from 0 to +5 volts (V). The 
joystick input can be a voltage from 
the joystick potentiometer, or it can 
be any voltage in that range from any 
external device including an audio 
amplifier. The second input to the 
comparator is from the DAC and is 
also 0 to +5 V. A/D conversion is 
accomplished by rapidly changing the 
DAC output and checking the com- 
parator output until I find the two 
values that bracket the voltage from 
the joystick input. 

The Color BASIC ROM (read-only 
memory) provides а тпасһіпе- 
language subroutine to accomplish 
this. It uses a type of binary search to 
converge on the joystick input value 
(for details, see reference 2). How- 
ever, the subroutine processes four 
input values: right joystick X and Y 
and left joystick X and Y. In addition, 
the routine compares the current 
value of each channel with the pre- 
vious one until they match. АП of this 
overhead allows sampling rates of 
only 600 to 700 per second, too slow 


LEAST 
SIGNIFICANT 
"WEIGHT" 


MC14050B 


ADDRESS 
$FF20 


SIGNIFICANT 
"WEIGHT = 


for my needs. I need a high-speed 
ADCI 


Voice-Synthesis Software 

INPUT Routine. The software for 
such a high-speed ADC is shown in 
the text box with listing 1. It may not be 
the fastest ADC routine around, but 
it does allow conversion of about 
7733 samples per second. One tech- 
nique used in the routine is "linear 
coding” without loops, eliminating 
the loop overhead. The logic is ex- 
plained in detail in the text box. 

The INPUT routine takes 6 X 19.1 
+ 14.6 microseconds (ys) for each 
ADC conversion, allowing 7733 
samples per second. Note that during 
each 129.2-ys conversion, the input 
voltage may change and the final 
value may be off by 25 percent or 
more, as shown in figure 7. In the ma- 
jority of cases, however, the result is 
fairly close for these high sampling 
rates of audio frequencies. 

The RAM buffer is 10,300 bytes 
long, providing for about 1'4 seconds’ 
worth of recording. 

OUTPUT Routine. The OUTPUT 


routine (listing 2) is considerably 


+5V 


ANALOG 
VOLTAGE 
OUTPUT 


TO 
TELEVISION 


RF RF 
MODULATOR 


Figure 5: The Color Computer uses a 6-bit DAC to convert the six values from out- 
put port $FF20 to an analog voltage. In this project, output is routed to an RF (radio- 


frequency) modulator. 


* 


BOY, IS THIS 


COS 


It's really quite basic: time is 
money. 

And BASIC takes a lot more 
time and costs a lot more 
money than it should every 
time you write a new business 
software package. 

Especially when you 
could speed things up with 
dBASE II. 


dBASE II is acomplete 
applications 
development package. 


Users tell us they’ve cut the amount of code they 
write by up to 80% with dBASE II. 

Because dBASE II is the high performance relational 
database management system for micros. 

Database and file handling operations are done 
automatically, so you don't get involved with sets, lists, 
pointers, or even opening and closing of files. 

Instead, you write your code in concepts. 

And solve your customers’ problems faster and for 
a lot less than with BASIC (or FORTRAN, COBOL 
or PL/I). 


dBASE II uses English-like commands. 


dBASE II uses a structured language to put you in 
full control of your data handling operations. 

It has screen handling facilities for setting up input 
and output forms. 

It has a built-in query facility, including multi- 
key and sub-field searches, so you can DISPLAY 
some or all of the data for any conditions you want 
to apply. 

You can UPDATE, MODIFY and REPLACE entire 
databases or individual characters. 

CREATE new databases in minutes, or JOIN data- 
bases that already exist. 

APPEND new data almost instantly, whether the 
file has 10 records or tens of thousands. 

SORT the data on as many keys as you want. Or 
INDEX it instead, then FIND whatever you're looking 
for in seconds, even using floppies. 

Organize months worth of data in minutes with the 
built-in REPORT. Or control every row and column 
on your CRT and your printer, to format input and 
output exactly the way you want it. 

You can do automatic calculations on fields, 


нині 
иш 


" 


il 
ull 
нші! 
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ING YOU. 


records and entire databases 
with a few keystrokes, with 
accuracy to 10 places. 

Change your data or your 
entire database structure 
without re-entering all 
your data. 

And after you're finished, 
you can protect all that 
elegant code with our run- 
time compiler. 


Expand your clientbase 
with dBASE II. 


With dBASE II, you'll write programs a lot 
faster and a lot more efficiently. You'll be able to 
write more programs for more clients. Even take 
on the smaller jobs that were out of the economic 
question before. Those nice little foot-in-the-data- 
base assignments that grow into bigger and better 
bottom lines. 


Your competitors know of this offer. 


The price of dBASE II is $700 but you can try it 
free for 30 days. 

Cali for our Dealer Plan and OEM run-time package 
prices, then take us up on our money-back guarantee. 
Send us your check and we'll send you a copy of 
dBASE II that you can exercise on your CP/M system 
any way you want for 30 days. 

Then send dBASE II back and we'll return all of your 
money, no questions asked. 

During that 30 days, you can find out exactly how 
much dBASE II can save you, 
and how much more it lets 
you do. 

But it’s only fair to warn 
you: business programmers 
don't go back to BASIC's. 

Ashton-Tate, 9929 Jefferson, 
Los Angeles, CA 90230. 

(213) 204-5570. 


Ashton-late 


@Ashton-Tate 1981 
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Fill this Space with a GRAF TRAX graphic 
and win a trip to Japan. 


The Epson 
“Softwear” Sweepstakes. 


We're looking for the Picasso of programming. So we 
drew up an art contest for people who don't know a 
painting pallet from a PROM. 

If you've gotan Epson printer, a computerand a little 
imagination, you could win a week-long trip for two to 
Japan. Or our top-of-the-line 136-column MX-100 
printer. Or his and hers Seiko Quartz Watches. Or a 
whole lot of honorable mention prizes. And you'll get a 
T-shirt with the winning graphic just for entering. 

All you have to do is program a GRAFTRAX graphic 
— abstract, landscape, still life, whatever — using an 
Epson MX-70, MX-80, MX-80 F/T or MX-100 printer. 
We'll not only put it on our T-shirts, we'll be displaying 
the winning entries for all to see in June at the National 
Computer Conference in Houston. 

Why, you may ask, are we being so generous? It's 
simply because GRAFTRAX is the most incredible 
graphics capability made for micros. And we want to 
see it used to its full potential. 


АП entries will be judged on originality, creativity 
and best use of computer equipment. They must be 
postmarked no later than May 1, 1982, and be accom- 
panied by the software program, so we can recreate the 
winning entries for verification. Make sure the graphic 
is no larger than 8" x 10" and no smaller than 4" x 6". 
And remember, if you digitize art or a photograph, it 
must have been originally created by you. 
| ! So get busy and enter. 
You might be a winner. 

And your software 
could be your "soft- 
wear.” 


EPSON 


EPSON AMERICA, INC. 


3415 Kashiwa Street * Torrance, California 90505 


EPSON 
“SOFTWEAR” 
SWEEPSTAKES 

RULES 


1) Any computer equipment may be used to format the entry, 
but the graphics ou ut must have been printed on an Epson 
MX-70, MX-80 -89 F/T or MX-100 printer with either 
built-in or al GRAFTRAX. Winning entries will be re- 
created by Epson for verification. 


2) Each entry must be accompanied by the software program 
used to create it. All entries and software and the rights to use 
them become the property of Epson America, Inc. 


3) Allentriesmust be at least 6"x4" and nolarger than8"x 10” 
in size. 


4) Art or photographs, if used, must have been created by the 
entrant. 


entries will be judge an independent panel o 
2) All entries will b judged by independent panel of 
judges on their creative merit, originality and best use of com- 
puter equipment. Decision of the judges is final. 


6) This contest is valid from January 1, 1982 until May 1, 1982. 
Entries must be postmarked то later than May 1,1 


7) Participation in the Epson "Softwear" Sweepstakes is open 
to any except the following: employees of Epson America, 
Inc., its service agencies, or their families. 


8) Winners will be notified by mail nolater than June 1, 1982, 
À list of winners will be made available by sending a stamped, 
self-addressed envelope to Epson America, Іпс., 3415 Kashiwa 
Street, Torrance, CA 90505. 


9) Entries will be maintained on file at Epson America, Inc. 
until January 1, 1983. 


10) Prizes are as follows: First prize includes round-trip 
economy air transportation fortwo to Tokyo, from thea 

nearest the winner's of residence, and six nights stan- 
dard hotel accom tions, double occupancy. Trip does not 
include airport departure taxes, hotel service c , cost of 
transportation or other expenses incurred before leaving the 
airport of initial departure, returning to Tokyo airport and re- 
turning home from theairport of initial departure; nor does it 
include meals or gratuities. Second prize consists of one 
Epson MX-100 Printer. Third prize consists of his and hers 
Seiko Quartz Watches, Additional prizes include 25 Micro- 
Nine Printheads, 50 Epson Digital Watches, and 100 Epson 
Ribbon Cartridges. 


11) You may enter more than once, but each entry must be 
accompanied by the official entry coupon below, 


12) Void where prohibited by law. 


Attach this form firmly to the back of each graphic you enter. 


NAME 
STREET 
CITY 
STATE 


PHONE ( ) 
COMPUTER EQUIPMENT USED 


ZIP 


PRINTER MODEL AND SERIAL NUMBER 


T-SHIRT SIZE 


Mail entries to: 
“SOFTWEAR” SWEEPSTAKES 
Epson America, Inc. 
3415 Kashiwa Street 
Torrance, California 90505 


EPSON 


EPSON AMERICA, INC. 


— 5 M | 
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simpler than the input routine. The 
routine points to the beginning of the 
buffer, delays about Уо second, 
fetches a value from memory 
(LDA,X+), outputs the value to the 
DAC (STA $0FF20), tests for the end 
of the buffer (BUFEND), and then 
returns for the next value if there are 
more data remaining. 

SELECT Routine. The SELECT 


routine connects the right joystick X 


0-5 VOLTS 
FROM RIGHT 
JOYSTICK, X 


V 


MC14529 


6 (SEE FIG. 5) 


DATA FROM 
CPU 
HEXADECI MAL 
ADDRESS FF20 
DATA TO 5827 is 
CPU 
FFOO 
DATA 
FROM is gl 
CPU 
ЕҒОЗ 
DATA 
FROM | > 
CPU 
FF01 


D/A- CONVERTER 


SEL 1 


channel to the ADC and routes the 
DAC output to the television's built- 
in speaker. SELECT is executed once 
at the beginning of both INPUT and 
OUTPUT. 

BASIC Driver. The 6809 assembly- 
language subroutines shown in 
listings 1 and 2 are relocatable, that 
is, they can be placed and run 
anywhere in memory and still operate 
properly. Listing 3 shows the same 


+5V 
10M 
*12V 
10K 
JOY IN 
LOGIC 
COMPARATOR 0 ОР 1 
0-5 VOLTS 
е: ТО ВЕ 
mODULATOR 


[8 7 
2 SELECT LINES 
SELECT JOYSTICK 
CHANNEL 
SEL 2 D» 


Figure 6: The Color Computer ADC uses a comparator, the DAC, and software to 


bracket the joystick input value. 
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Listing 1: The INPUT routine is coded іп 6809 assembly language with а minimum of branch instructions to maximize execution 
speed, The routine performs 7733 A/D conversions per second. 


1726 92120 | ORG $1728 
00110 REEERE ЕЕЕ ЕНУ ЖА ЖАС АА ЖЖ КА Ж ЕКЕ ЕЖ EE ЖЖ 


001208 * SPEECH SYNTHESIS PROGRAM * 
90130 ж ACCUMULATES 1 1^3 SECONDS WORTH OF INPUT Ж 
00140 Ж PLAYS BACK ОМ REQUEST * 
23150 + ЕНТЕР AT IHPUT TO RECORD ж 
00160 Ж SHTER RT OUTPUT TO PLAY BACK Ж 
00170 ЖЖЖЖ ЖЕЖ ЖЖЖ Ж ЖЖЖ ЖЕ ЖЖ ЖЖЖ ЕЖ ЕЖЖ ЖЕЖ ЕЕ ЖЕ ЖЖЖ ЖЖЖ. 
08180 Ж 


17С4 00190 BUFFER EQU %4000-10300 

‘FFF 001208 BUFEHD ЕЈ £3FFF EHD OF BUFFER 
1728 17 0055 99219 IHPUT | LBSR SELECT SELECT ВІСНТ, к 
172Е 18c6E ҒҒОО 08220 рү #20FFQ9 LOAD INPUT РІН ADDRESS 
1732 GE 17С4 00230 р #BUFFER LOAD BUFFER РНТЕ ADDRESS 
1732 Се 5 00240 ІНРОӨЗ LDS ң%20 LOAD START YALUE 
1737 Pr FF2090 AZA STB ФОЕҒ2О OUTPUT FIRST YALUE 
173A AS R4 2002690 LDR T IHPUT COMPRRRTOR 
173С 28 94 00270 ӨМІ INP615 GO IF TOO LOM 
173E CB 48 gazego SUBE #240 SUBTRACT DELTA 
1740 20 Q4 20290 BRA IHPO20 GO TO SECOND ITERATION 
1742 CB 40 008300 IMPO1S ADDB #240 ADD DELTA 
1744 20 29 88510 ВЕН IHPOZO GO TO SECOND ITERATION 
1745 Fr  FF20 08320 IHPO2O STB ФОҒҒ2О OUTPUT SECOND YALUE 
1749 fnt A4 242:392 LOA ar IMPUT COMPARATOR 
1745 2B 94 20340 E11 ІНРӨ25 GO iF TOO LOM 
1740 СӘ 20 04350 SUBB #20 SUBTRACT DELTA 
174F 20 94 00368 ВЕН ІНРӘ50 GO TO THIRD ITERATION 
1751 CE 2€ Qogvra INFQ25 НОВ #220 ADD DELTA 
1753 20 BQ 00:360 BRR IHPO39 GO TO THIRD ITERATION 
1755 F7 ҒҒ20 00590 ІНРӨ52 STB £OFF20 OUTPUT THIRD VALUE 
1755 AG R4 00400 LDA i? INPUT COMPARATOR 
175Н SE 94 08410 ) ЕМІ THPOSS GO IF TOO LOW 
175С ca 10 20420 SUBB 8110 SUBTRRCT DELTR 
ҰРЗЕ E 24 00430 ВЕН ІНР040 (80 TO FOURTH ITERATION 
750 СЕ 10 R444 ІНРӨЗ5 ADDE #210 ABD DELTA 
1762 22 ай 22450 ВЕН INFPO40 GO TO FOURTH iTERATION 
1764 Р? FF20 00460 ІНРӘ4З STB ФӘҒЕ2О QUTFUT FOURTH "RLUE 
1767 AG A4 00470 LDA (Y LORD COMPRRRTOR 
1769 8B 94 08420 BHI ІНР0О45 GO IF TOO LOW 
1768 СО 98 08420 SUBB 89 SUBTRACT DELTA 
1760 20 94 29589 БЕН ІНРЕІ5І2 GO TO FIFTH ITERRT IOH 
1ТБЕ CB 08 005108 ІМЕО45 ADDES #8 ADD DELTA 
Irc 212) 09520 БЕН IHPOSO GO TO FIFTH ITERRTION 
1773 F7 ЕҒ2 00550 IMPAS STB ЗОҒҒ2О OUTPUT FIFTH VRLUE 
1776 R6 A4 08540 LDA (Y INPUT COMPARATOR 
1772 26 94 00550 BI ІНРО55 GO IF TOO LOb 
ifrA CO 04 о05<0 SUBB #4 SUBTRACT DELTA 
177C 20 24 00570 ВЕН IHPOGO GO TO SI^TH ІТЕЕНТІОМ 
Pcs - 0+ 099550 HFSS ВСС #4 АСОС DELTA 
17924 10 00 ausa BFA INPAS G0 TO SINTH ITERSRTIGH 
і22а F? FFzO BALAD IHPFEeGO STB FOE FIG OUTPUT SIMTH ‘LUE 
1722 A> AS 206190 LDR Y IHPUT COMPRRRTOR 
1737 ZB 24 00620 ӨМІ ІНР0О65 GO IF TOO LOM 
1733 СӨ a2 20630 SUBB «2 SIJBTRRCT CELTA 
172B 20 94 80640 ВЕН ІНЕӘТО GO FOR НЕЯТ VALIJE 
ir3D CB o2 00650 ІНРО65 ADDE #2 ADD DELTA 
178F 22 24 00660 ВРА IHPO?O GO FOR МЕТ VALUE 
iy 21347 80 00670 lIHFO?3 STB к” STORE VALUE 
1793 $C 3FFF OES GIP, #ВЈҒЕНС TEST FOR ЕМС ОҒ ЕЧЈҒҒЕЕ 
1736 26 7B Bo: a BHE ІНРеОЗ GO IF HOT EHD 
1792 39 !! дотад RTS ЕНО-РЕТІЛЕН 


Тһе INPUT Routine 


For those of you not acquainted 
with assembly language, the input 
routine shown in listing 1 is not as im- 
posing as it looks. The datum on the 
extreme left of the listing is the hexa- 
decimal location in memory where the 
instruction is found. The next two 
columns represent the machine code of 
the instruction in hexadecimal. The 
fourth column is simply a line number. 
The remaining four columns are the 
assembly-language program contain- 
ing the optional label, the op-code 
mnemonic, the operand, and com- 
ments, respectively. The dollar sign ($) 
is used to signify a hexadecimal value. 


270 February 1982 Ө BYTE Publications Inc 


The pound sign (f) indicates that the 
operand is an "immediate" value to be 
used by the op code, rather than a 
variable in memory. 

Six sections of the code are virtually 
identical. Each one starts with STB 
SOFF20 and ends with BRA INPxxx. 

In each section the value in the B 
register is output to the DAC by STB 
$OFF20. The DAC immediately 
changes this value to a voltage level. 
The output of the comparator is then 
loaded into the A register by LDA ,Y. 
The Y register was previously loaded 
with the address of the comparator 
output, SOFFOO. If the value in A has 
bit 7 set, a branch on minus (ВМІ) is 
done, and a delta value (one-half of the 


present ránge) is added to the value in 
the B register. If the value in A has bit 7 
reset, the SUBB #$xx is done to sub- 
tract the delta value. 

The six sections taken together con- 
stitute a binary search to find the input 
value. At INPO70, the B register holds 
the final value. It is stored in tlie йехі 
memory location pointed to by the X 
register. The “,Х+” form of the in- 
structioh automatically increments the 
X register by 1 to point to the next 
location after the current store, The X 
register is then compared to BUFEND, 
the last location for storing digitized 
values. If there is space left, the routine 
branches back to ІМР005 to sample the 
next value. 


Organ izes Your 
: Orgar ization 


MS-80, a data изе management system, offers а ae reports, generating other data files or on- 
the usef a quick and easy way to organize and | | line updating of input files that already exist 
efficiently manipulate data so sound decisions | | FMS-80 is able to call other programs like sub- 
can be made on facts display ed. routines in EFM 
FMS-80*** " FMS-80 is able to read data files that other 
is the ЕТП! = ! programs have generated 
most powter- د‎ | No restrictions to record size other than avail- 
ful stand ; E able RAM memory space 
alone DBM „= Ha D = 4 Operates under CP/M? MP/M® or CDOS**.- 
program 1B | | 
avilable tg 
the тісто 
computers 
industry. ES 


FMS-80 allows the flexibility to quickly create 
X и programs that 
allow data to be 

entered ina 

form that 

a secretary 

recognizes 

in assem иал, re 1 te EMT | and 
ағы Ке Е" ; | | P TÉ s |. ul generates 
it offers 21 E foe, д герогіѕ 
these features: ы "C99 | that the 


d “жы manager requires. 
* User definable ^ ! TEN 


File Definitions i \ b. | If you're continuously asked to ' 


Screen Displays ‘y || p y^ ` do applications programs and 


Reports (with 
math and field 
break analysis) 


Selection Criteria | ў RE 
(on any or all 
fields) NN 


Menus (that ap- 

plications programs 

can be selected from) 
Instantaneous data query on 
indexed records. 
Mathematical manipulation 
of numeric data fields using 
the report generator or the 
programming language EFM 
(Extended File Maintenance! 
Ensy to use video "how to" 
training tapes are available. 


Manipulation of up to 19 differ- 
ent data files (using EFM) — 


at one time and displ 
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don't have time to do it in 
BASIC, consider FMS-80. 
For additional 
information contact ' 


Systems Plus, 

1120 San Antonio Road, 
Palo Alto, CA 

94303. Phone 
415/969/1047 


s» "TM of DJA Asociate 
“TM of Cromemco. Sunnyvale, CA 
"TM of Digital Research, Pacifie Grove, CA 
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POWER 


FOR YOUR APPLE 
ЖЕРЕБЕ ло]: 


LANGUAGE SYSTEMS 


AT TIME To, INPUT 
IS JUST ABOVE 2.5 VOLTS 


-----------..-.-- — FIRST "TRY" IS MADE 
AT ABOUT 3.75 VOLTS 


APPLESOFT: 30.3 MIN. 
MICROSPEED 1: 3.9 MIN. 
MICROSPEED 1+: 2.4 MIN. 


LAST "TRY" IS MADE CLOSE TO ORIGINAL 
STARTING POINT AT TIME Ту. 


ACTUAL VOLTAGE IS MUCH LOWER. 


- ue ТО 100 
FASTEST: Vica raster 
THAN APPLESOFT 


Figure 7: By the time the software has bracketed a given voltage sample, the true 
MORE РОМЕН 
MOST POWERFUL: ر‎ ғынан voltage has о еп changed significantly, as shown іп this sequence. However, as long 
as the sampling rate is at least twice the highest frequency to be measured, the 
EXPANDABLE: tANnuAGE BASED pung | 8 freq У 
magnitude of the error will be acceptable. 
CREATIVE: Soe 


USER-FRIENDLY: Easiest FOR 


ONLY THIS INPUT IS USED 
IN VOICE SYNTHESIS 


/ 


RIGHT 
JOYSTICK 
x 
FROM SWITCH] > Y 
INPUTS TO 
MC14529 
REQUIRES APPLE, SINGLE DISK LEFT 
М SPEED ][ USES 2mHz PROCESSOR JOYSTICK 
И SPEED J[* USES 4mHz PROCESSOR X 
SEE YOUR DEALER OR. CONTACT: FROM SWITCH| > Y 


-m e —— —— 


АООТ 


аррДей analytics a tonporated-- E 


8810 Brookridga Dr. pes 608, U ра Marlboro, Md. 20870 
| 301) 627-665 | 
| I'm Interested: Please Send | 

О U SPEED Jf 495. О 160 page Manual 35. FIVE- PIN 

| O {J SPEED J+ 1645. О Detailed Information | DIN PLUGS 
| Name | 

Address М A А ‚ 
| сіу | Figure 8: The Color Computer's joystick inputs allow four channels of data. Only 
| State Zip | | the X input of the right channel is used in this project. 


- 
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Gain instant access to over 1,200 


information and communication services 


They’re all at your fingertips 
when you join The Source,SM 
America's Information Utility. 

The Source can improve your effi- 
ciency, speed your work, and reduce 
expenses in your organization by giving 
you access to personal and business ser- 
vices that run the gamut. From electronic 
mail and discount buying services to 
stock reports and hotel reservations. 
And in most cases, you can reach The 
Source with a local phone call using any 
standard microcomputer, communicat- 
ing word processor, or data terminal. 


SourceMail*M., .faster than 
U.S. Mail, cheaper than most 
long distance calls. 

SourceMail is an electronic mail 
systemthat lets you send messages to 
other Source subscribers, anywhere in 
the country. Use it to 
communicate with 
your field offices or 
traveling sales 
representatives. 
Create your own 
network to clients, 
associates, outlets 
or suppliers. Store 
information for 
later retrieval 
when needed. The Source can even cor- 
rect spelling errors. 

Best of all, communicating through 
The Source can be cheaper than any 
other method. . . including long-distance 
phone, Telex, facsimile, express mail, or 
messenger. 


Streamline your business operations. 

Just feed The Source your figures 
and it will calculate your taxes, cash 
flows, equity capital, lease vs. equip- 
ment purchase, loan amortizations, 
annual interest rate on installment loans, 
depreciation schedules. Use its Model 1 
service for financial planning, simula- 
tion, and analysis. 

You can use The Source's powerful 
mainframe computers to write and store 
your own programs, with computer lan- 
guages like BASIC, COBOL, FOR- 
TRAN, RPGII and assembly language. 
Naturally, we give you a private access 
code so your programs and data inputs 
are secure. 


Your electronic travel agent. 
Plan yourtrips with instant national 
and international flight schedule infor- 
mation. Use The Source Travel Club5M 
to arrange airline 
pl tickets, rent a car, 
and make hotel res- 
ervations. Use The 
Source to check the 
weather ahead or find 


che best place to eat using our electronic 
Mobil Restaurant Guide. 


Instant access to the stock market. 
Whatever your investments — 

stocks, bonds, mutual funds, T-bills, 
commodities, futures or others — The 
Source will give you 
updated investment 
information 22 
hours a day. We 
go beyond mere 
market quotes to 
add economic, 
business, and 
financial commen- 
tary by noted econo- $ 
mists and securities 
analysts. 


Around the world or around 
the corner, find out about the latest 
news straight from 
United Press 
International. 
You can select 
only the news, busi- 
ness reports, sports 
or features you want... 
geographically, by date, 
or subject matter. Get the { 
latest update within 24% minutes ` 
of a filea report, or go back to 
earlier coverage. 


That’s just the beginning. 

There’s so much more, The Source 
has an electronic personnel search net- 
work, It lets you barter your goods and 
services with other businesses. Orders 
hard-to-find technical and business 
books direct from the publisher. Gives 
you a daily review of Washington ac- 
tivities. Lets you order thousands of busi- 
ness and consumer items at discount 
prices. Maintains your stock portfolio. 
And we're improving and adding to our 
subscriber services every day. 


Anyone can use The Source. 

You don’t have to know computer 
languages or have programming skills. 
The Source operates on simple, logical 
English commands. It comes with a 
complete user’s manual, categorized 
directory, and private sign-on codes. 

The Source isn’t limited to your 
office. You can access it from home, or 
on the road, 22 hours a day. Use it to 
catch up with office work, or for self- 
improvement and family fun. The 
Source will play bridge with you, coach 
your children in foreign languages, 
help select dinner wines, give you the 
latest movie reviews, and more. It’s 
amazingly versatile. 


for as little as $4.25 an hour. 


The value with the guarantee. 
For all the communications and in- 
'ormation services, you pay only a $100, 
yne-time subscriptionfee and $18 per 
зош during the business day when you 
ire actually using it. From 6 P.M. to 
nidnight and on weekends and holidays 
Гһе Source is just $5.75 an hour. From 
midnight to 7 A.M. the rate drops to 
$4.25. Minimum monthly 
px) usage charge is only $10. 
What's more, we're so 
sure you'll find The Source 
just what you need, we offera 
30-day money-back guarantee. 
If you're not completely satisfied, 
write us and cancel. We'll refund 
your $100 hookup fee in full, with- 
out question. You pay only for time 
actually used. 


See your dealer, or mail card 
for free brochure 

To learn more about The Source, 
visit one of the more than 800 computer 
stores that offer The Source. Or rush the 
postage-paid card to get your 16-page 
color brochure and index of over 1,200 
Source services. 

Find out how much The Source can 
do for you. 


AMERICA'S INFORMATION UTILITY 


Department M56 
1616 Anderson Road 
McLean, VA 22102 


— — Please send me your free 16-page 
color brochure without obligation. 


(name) (Please Print) 
(telephone) 


(Company if for business use) 
(address) 


(city/state/zip) 


Do you own a microcomputer, 
terminal or communicating word pro- 
cessor? 


If yes; 


(make/model) 


The Source is a servicemark of Source 
Telecomputing Corporation, a subsidiary of 
The Reader's Digest Association, Inc. 


Listing 2: The OUTPUT routine is coded іп 6809 assembly language. It retrieves values stored in memory апа reproduces the 
original input by outputting the data at the original input rate. Data is output to the television audio modulator. 


17939 et 19 Brig QUTPUT БЕК SELECT SELECT DAC QUTPUT 
17ЗБ 56 ot айтай LOA BFC LOAD IHMITIRLIZRTICOH ‘FLUE 
1795 B? ҒҒ 3 aude: STIR $BFFz3 INITIALIZE РІН FOR QUTPUT 
IFAR S 1224 aor atc LOH #EUFFER FOIMT TO BUFFER 
17AS 36 3 BATIA AUTOLE LGA #19 DELAY COUHT 
17AS 4R десей MITOZO DECR DELAY LOOP 
17Н6 26 FD Bar's ВНЕ. QUT HS LELA 
1ҮНе FG 20 oo? ER LOA att GET YALE 
17AA BE? FF2e aerea] SIR #OFF ZS QUTRPUT TO BAC 
іеАс SC ЭРЕР AAA СМЕ" #BEUF EMD TEST FOR EMD OF DATA 
1/Б0 26 r4 20110 ВІЧЕ ITE 1 GO IF MOT ЕМП 
1762 33 gogo RTS EHD-RETURH 
17Ез BG FFAT 006130 SELECT LOA FEFFO1 GET FIR CüHFIGURRTICE 
178626 En gooa4og RHDR EOFS RESET LSE OF Pls SELECT 
1763 Br FFO1 gogo] ЗІН ФИЕЕОІ ‘STORE 
1° BB EG FFAS goaco EDH FØFFØ3 GET FIA COMFIGURAT LOM 
17ВЕ © Fr "915745 AMOR FEOF Y RESET МВ OF МОЯ SELECT 
1720 B? FFA: 916 STA ФӘЕЕӨЗ STORE 
17055.39 201350 ЕТЕ RETURH 

7141919 доза ЕНІ) 


Listing 3: A BASIC program that loads the INPUT and OUTPUT routines into memory, defines them as external USR calls, and 
allows the user to store and play back up to 1% seconds of speech. 


Jaa FCLEAR 1: CLEAR. 10,&Н1Т72@ 

110 REM VOICE SYNTHESIS) FROGRAM ІН BASIC FORM 

120 DATA 247,255, 32;166,164,43,4,132,0,22,4,203.0,32,0 

130 DATA 23,0.133.16.142,2252.0.142.23.196,139.129 

146 DATA 231.128,140,62,255,20,157,807,141,24,134,60,183,255.,385 

150 DATA 142,23,136;134,13,74,38,252,166,128,183,255,32 

168 DATA 149, 63) 255 38,241, 57. 182,255 .1,132,247.183,255,1,182,255,3 
1280 DATA 132,247,152,2855,2,87 

186 FOR Дей TO 3 

190 RESTORE 

206 FOR [=hHirarttéiS TO HIPS IFIP 

218 РЕНО A 

сой FORE I-A 

сза HEAT I 

240 FOKE &H1l73F4.J£15,2 „б | 
дой POKE SHITAS JEI T o BAU Gedy 
сей HEAT 4 

ZTO FOR Is&Hlivz& TO &Hirse 
ze FEAL A 

eu FEE L.A 


300 HEMT I 
310 FÜR ІізеН1ҮЗ1 ТО &Н17СТ 
мі РЕНО Й 


ДЗ FORE І.А 

adm HET I 

зей DEFUSEO-SHi?ZB:DEFUSRi1z&Hi17939 

360 IHPFUT "RECORD £m» OR PLA’ CP?" :RE 

3°70 IF Fi$£z"E" THEM A=IJSRØ Ø» ELSE IF Ag="F" THEM RisUzRi&0» ELSE GOTO 260 
ләй GOTO 36a 


an 2. 
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Double your 


disk storage capacity... 


simply by switching 


If you have an Apple, TRS-8O, Zenith, North Star or 
any other single-sided 5/4” disk drive, you can 
double disk capacity by simply switching to the 
Flip/Floppy disk from Omni. It works just like your 
present disks, except you can flip it over and 
record on fhe reverse side. So you can consolidate 
programs and files that used to require two disks. 
You can halve your disk requirements, And save 
money. 

Each disk comes with some impressive specifica- 
tions: They're certified error-free at more than twice 
the error-threshold of your system. Rated for more 
than 12 million passes without disk-related errors or 
significant wear. And precision fabricated with such 
standard features as reinforced hub rings. 


reversible disk. 


to Omni's new 


Call Omni toll-free today. Get premium disks. Twice 
the capacity. A full money-back guarantee. 
Unbeatable price. And if you order a ten pack now, 
а free $5.00 storage case as well. 


Omni Resources Corporation 
4 Oak Pond Avenue, Millbury, MA О152/ 
(8ОО) 343-7620 In Mass. (617) 799-0197 
Dealer inquiries invited. 


Software Houses: We also offer duplicating and 
formatting services. 


$26.00-Five pack 


(Equivalent to 1O single-sided disks) 


$5000-Ten pack 


(Equivalent to 2O single-sided disks) 


Free 


Protective plastic 
storage case with each g 
10 pack ordered by 
3/1/81 


Order toll-free (800) 343-7620. 
In Mass. (617) 799-0197. 


Circle 256 on inquiry card. 


Send the following Flip/Floppy disks. 
| understand they have a full 90 day money-back 
guarantee if I'm not completely satisfied. 
system & model # ا‎ 
— Five packs @ $26.00 $ 
--- Ten packs (2 55ООО" 5 
* includes plastic case 
Shipping and handling $150 
5% sates tax (Mass. only) 5 


Totai S 
——— Check (to Omni Resources) | | COD. 
— Master Сага — Misa 
Card # Ехр 
Мате 
Address 
Tel 


programs converted о DATA values 
in an Extended Color BASIC pro- 
gram. This BASIC program stores 
DATA values into memory locations 
$172B through $17C3. To condense 
the number of DATA values, the 
loop from 180 through 260 replicates 
the six sections of the INPUT routine 
six times. Values of 64, 32, 16, 8, 4, 
and 2 are POKEd for the delta values 
in two places. The following loops 
move the remaining values. 

There are two entry points to the 
code, one at INPUT and one at OUT- 
PUT. In this fixed location for the 
program, INPUT is at location $172B 
and OUTPUT is at location $1799. 
USRO calls the INPUT routine and 
USR1 calls the OUTPUT routine. 


Building the Input Device 

The normal joystick inputs are 
shown in figure 8. Each joystick plug 
is a 5-pin DIN jack. On each DIN 
jack, one pin is connected to the X 


In Texas Orders 
Questions & Answers 
1-713-392-0747 


CRYSTAL 
MICROPHONE 
CARTRIDGE 


R3 


+5V 
(FROM PIN 5) 


"T R2 
VOUT = IN \ Ry 
VouT™ 2,3 VOLTS 
WITH NO INPUT 


ALL RESISTORS 1/4 WATT 
ALL CAPACITORS DISK 


Figure 9: An op-amp serves as a "X 10" amplifier to up the output from the crystal 
microphone to the voltage range of 0 to 4.6 V. 


Katy (Houston) Texas 77450 


21969 Katy Freeway 


Maryrmae INDUSTRIES, INC. = 


То Order 
1-800-2231-3680 
800-231-3681 


SAVE BIG DOLLARS ON ALL TRS-80 HARDWARE & SOFTWARE 


| TRS-80 BY RADIO SHACK. Brand new in cartons delivered. Save state sales tax. Texas residents add only 
| 5% sales tax. Open Mon.-Fri. 9-6, Sat. 9-5. We pay freight and insurance. Come by апа see us. Call us fora 
reference in or near your city. Ref: Farmers State Bank, Brookshire, Texas. 


WE OFFER ON 
REQUEST 


WE ALWAYS 
OFFER 


Federal Express (Overnight Delivery) NO extra charge for Master Card 
or Visa. 
Houston Intercontinental | We use Direct Freight Lines. No 
Airport Delivery (Same Day) E _ n long waits 
U.P.S. BLUE (Every Day) Шы а n We always рау the freight and 
References from people who have No Тах on Out of Taxas Shipments! insyrance 
bought computers from us probably Toll free order number 
in your city Save Our capability to go to the giant 
о о TRS-80* Computer warehouse 5 
10 Уо 1 5 Уо hours away, іп Ft. Worth, Texas, 
€ TRS-80 is a Registered Trademark af Tandy Corp to keep you in stock 
OR MORE " 
ED McMANUS We Specialize In Overseas Shipments JOE McMANUS 
| Por we 
% Telex 77-4132 (Fleks Hou) A 
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Circle 190 on inquiry card. 


Circle 335 on inquiry card, aþ 
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NOW TWO LOCATIONS 


SAVE TIME ¢ SAVE SHIPPING 


PRINTERS 


Computers 


Centronics 739-1 Sete Peon ak HHRMA? $649.00 
f | IM ATARI SOFTWARE Diablo 630 Special Ұш o4*Ebnénbhémxttspupádt i pict $1799.00 
ATARI or peop е. СХ404 Word Processor $119 00 Epson 
Cx404 PILOT | 568 00 МТО а ен меен еке DOO 
Та E CX413 Microso!t Basic $68 00 MXBO ттт e SO 
CX4101 Invitation To Programing | $17.00 MXBOFT ......... er: ere rane se cw. sa Gall 
CX4102 Kingdom $13 00 MX TOO S 2,2 ыра qu ere жола Са! 
CX4103 Statistics $17 00 NEC 
CX4 104 Mialing List $17 00 8023... o etes verset e eR E cn н $639.00 
CX4105 Blackjack $13 00 7730 edd ewe eine ewe ere eee втеч CHAP ғ» N ETTT Call 
CX4106 Invitation to Programing 2 $20 00 A O cr re Mc . sa.. Са! 
СХ4107 Biorythm 51300 TINO: ИНЕК ҰЗ Mite WE vec Gall 
кише СХ4108 Hangman $1300 Okidata 
Cx4109 Graph n $17 00 82A наске аа зазғаеан &Aràbpquiewtetb ter $499.00 
А жт Е CX4110 Touch Typing $20 00 ВЗА doa EARS RA Rire naa a di es rur 976900 
CX4008 SPACE ІМУАОЕН65.,..,..4----«».>»»»... $32.00 ВА онаа CK TERREA ТЕТЕ . $112900 
800 5609 СХ4112 States & Capitals $13 00 Citoh Starwriter 
ІМ СХ4114 European Countries & Capitals $13 00 25 GPS P avere ke, naasnadaas жары 9132900 
410 Recorder $59.00 СХ41 15 Mortgage & Loan Analysis $13 00 дӘЛОРӘР;; ыза кы rune o e +e $1699.00 
810 Disc Orive 544400  CX4116 Personal Fitness Program $59 00 Paper Tiger 
822 Printer 535900  CX4117 Invitation To Programing 3 $20 00 AASG аас асаа bulbo Сек oan ӨӨӨӨ.00 
825 Printer 562900  CX4118.20 Conversational Languages (еа ) $45 00 ABOG ее а каке жа er (RR xc suero ey 0090.00 
830 Modem $159.00  CX4121 Energy Czar $13 00 560G ёки ил Lu Y REOR LT Ser AAT ack .$112900 
820 Printer $269 00 СХ1.4001 Educational Master $21 00 Talley 
850 Interface $15900 CX6001-17 Talk & Teach Series (ea 1 $23 00 802447 sis cesasuanwanises peu кентау 1 9139000 
Мем 005 2 System $21 00 CX8106 Bond Analysis $20 00 8024.L 1 феа 9455450244425 4 b 584€4249 95844 1 . $1629.00 
CX30 Paddie $18.00 СХ8107 Stock Analysis $20.00 Xerox 820 
TET 
CX40 Joy Stick $18 00 CXB101 Stock Charting $20 00 System | 5% 4%. 544829 a . $2450.00 
CX853 16K RAM “89200 CXL4002 Basic Computing Language $46 00 System 1187,.,.,.......-...... 52950.00 
Microtek 16K RAM $7500 СХ14003 Assembler Editor $46 00 СРМ 59.,..29...... ..- $169.00 
CXL4004 Basketball $24 00 Word Processing ,.,........ +» » 2429.00 
MOTOR aly 913200 CXL4005 Video Easel * $24 00 Super Са!с $269.00 
! a . HEKO GPR . 
| One year extended warranty ,.......... RPM $50.00 CXL4006 Super Breakcu! $30.00 
CXL4007 Music Composer $45.00 
CXL4009 Chess . $30.00 
„г “Инга” ^ CXL4010 3.0 ne тестов E 
ubi d CLS4011 STAR RAIDER а. 
' | a A | ATARI 400 CXL4012 MISSLE COMMAND се 
СХ 4013 ASTEROIDS 
_s 16K. Tx $329 CXL4015 TeleLink $20 00 


Д у $149.00 

[s ТЗ 32K. . в а $478 АТИЯ Processor) $109.00 

= = È | 
екн, —À— 48K. » » » $555 ru ONE Ыза а Жақты зу Nes ui 9100 


CX482 '"афэ+++ еәеаееезалево» eo 9109.00 
CX483 "»uewsteéetttttteunM^)3 т Pry era 00 
GXABA 525455 тее Туена $319.00 


Atari 


Microtek 16К............ Dos iu ED Iu gr ESSE 552200 RAM А 


32K 1%“. FP RSORESS SPE EP EBERT Reta pr rere 


ee ime aloo ELE! 


PHM 3006 Home Financial Decisions $260 


PHM 3013 Personal Record Keeping $43( 
Ri ee E dE PHD 500! Mailing List $60 С 
Microtek ТӨК, 5-КЕ DEN РНО 5021 Checkbook Manager $18 £ 
BOK GREEK NM racers #128, PHM 3008 Video Chess $60 С 
Commodore PHM 3010 Physical Fitness $26 С 
64K upgrade .,.............. 3289.00 PHM 3009 Football $26 ( 
Hewlett Packard ; PHM 3018 Video Games | $26 ( 
16K upgrade ,,...... " E ; PHM 3024 Indoor Soccer $26 ( 
за |, PHM 3025 Mind Challengers $22 ( 
PHM 3031 The Attack $35 ( 
ТІ-99/4А $379 PHM 3032 Blasto $22 ( 
PHM 3033 Blackjack and Poker $22 ( 

PHC 004 TI.99/4 Home Computer $399 00 PHM 3034 Hustle 


PHP 1600 Telephone Coupter $169.00 PHM.3036 Zero Zap 
PHP 1700 RS-232 Accessories Interface $169.00 PHM 3037 Hangman 
PHP 1800 Disk Drive Controller $239 00 PHM 3038 Connect Four 
PHP 1850 Orsk Memory Drive $389 00 PHM 3039 Yahtzee 
PHP 2200 Memory Expansion (32K RAM) $319.00 PHM 3017 Terminal Emulator | 
32K Ехраляюп,.....,.....5229.00 PHA 2100 RF Modulator $43 00 PHM 3026 Extended Basic 
PHP Printer Solid State... .....$319.00 PHP 1100 Wired Remote Controllers(Pair) $31.00 PHM 3035 Terminal Émutalten || 


HOW TO ORDER: Phone orders invited ог send check or money order and receive free shipping in the continental United States. PA residents add 6% sales tax. 


computer mail order west 
S00-648-335I 


IN NEVADA, CALL (702) 588-5654 
P.O. BOX 6689, STATE LINE, NEVADA 89449 


278 BYTE Febmary 1982 Сігсіе 74 on inquiry card. 


ТО SAVE YOU MORE! 


COSTS ° SAVE SALES TAX 


E .125 | 

D HEWLETT 2 MN Р 5169900 
е т | 

PACKARD 5. Dual master Disc Orve 5212900 


Graphics Plotter (722658) $2079 00 


NOW IN STOCK! 


The new HP41CV Calculator 
$259 


Call for HP Software Prices & Information 
Cali for Calculator prices. 


CBM 8032 | 
$1069 


| SOFTWARE 
|C commodore 1.4: s2009 
WordPro4 Pius $329 00 
Commodore Tax Package $399 00 
8032 OSHPERET каға Geese w тазар. геа 91069,00 Visicalc * $149 00 
405254 Заур SEA A жаш ralis aes $969.00 BPI Genera! Ledger $329 00 | 
в 4016 "аа 44 HHA“ азагикиялееф .. $769.00 022 information System $289.00 | 
Terminals BOG а ate lines moveor avocesecers:s$1569.00 Dow Jones Portiolio $129.00 
Super Pet irae eae ade TETEE VER e 5159900 Pascal $239.00 
'etevideo PUA КЕЛҮ ҮЛЕК СОТ РРС $529.00 Legal Time Accounting $449 00 
SiGe des. ЖТС BUSOU, aaa T жаК О УКАЛАЙ $1299.00 Word Craft 80 $289.00 
01204; 5 ы: tu AA Sika) o apu ao. ..$69900 ЕРЕСИ ПРЕТОР УТ .$599.00 Power $89 00 
9206.” ono csckx зы тера rom 974900 CON i ен На нанбы ыы xa SBS Ol: СОСКЕ о Ме 520 00 
DOOR -—— ences am SI 0 Jinsam SCall 
Сай tor computers Word Pro 4 Ріц5................... +++ vee: $299.00 MAGIC $ Call 
ОЧИРТ WT $749.00 Word Pro 3 Ріш5....;...................-.... 919900 ТһеМападег............. NUNT .... $209.00 
adds . , Was Eu rae quaa: ереси $549.00 БОЙОП ivy re rS cue es e xdua rid are 1 2400 


Monitors 


E ud 


amdex 127 88W ...,... DEEP амды eco cona: 9149.00 
12" Green „.............. катан 9109.00 
СОО 34 5 кж ak qe s asau: 9248.00 
anyo 12" BRW . жч “з 69 gv tow eee ere» $259.00 
12” Green ............ х M roe V 
Hc NO MEET IC 20 Anc 
110" Color Фетғезетей» b фатен иет .... 5349.00 COMPLETE 
iodems 
Novation Auto ,, а a, узы; $239.00 Vic- TY Modual $1900 — VIC1212 Programmers Aid Cartridge $45.00 
D Cat., Joss EEE err $169.00 Vic Cassette $6900 МУІС1213 VICMON Machine Language Monitor $45.00 
Cat T ЖИЕС жске wan, "99:00 Vic 6 Pack Program $4400 МУІС1901 VIC AVENGERS $23.00 
Ayes VIC1530 Commodore Datassette $6900 ViC1904 SUPERSLOT $23.00 
SIMAR 435445 база Smee rr $239.00 VIC 1540 Disk Drive $499 00 VIC1906 SUPER ALIEN . $19.00 
ioneer Lazer DISK - .,,,.........-.-.-ы..... $599.00 VIC1515 VIC Graphic Prinler $39900 МУІС1907 SUPER LANDER $23 00 
SR X-10 Systems VIC1210 ЗК Memory Expander $3200  VIC1908 DRAW POKER > $23.00 
PK500. .. ans ніс SBA 00 VIC1110 8K Memory Expander $5300 , VIC1909 MIDNIGHT DRIVE $23.00 
LM 501. Шы Тұз Xd AR cR AER MT D UND VIC 1011 RS232C Terminal Interface $43.00 VT106A Recreation Pack A $44 00 
АМӨЛ; Зыр жату Ор МІС1112 МІС IEEE-488 Interface $8600 — VT107A Home Calculation Pack A. $44.00 
АМ286 .... o Noll. храм ыса IP VIC 1211 VIC 20 Super Expander $5300 МТ164 Programmable Character/Gramegraphics $12.00 


VT232 VICTerm I Terminal Emulator $3.00 


d 3% for VISA or MC. Equipment subject topricechange and availability without notice. 


computer mail order east 
800-233-8950 


IN PA. CALL (717) 327-9575 
501 E. THIRD ST., WILLIAMSPORT, PA 17701 
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channel, one to the Y channel 
(up/down), one to ground, one to 
+5 V DC, and one to a push-button 
switch on the joystick. The joysticks 
are dual potentiometers with resis- 
tances varying according to the X/Y 
position of the joystick. The output 
of each potentiometer varies from 0 
to about +5 V. 

In this application I'll be using only 
the X channel of the right joystick. Га 
like to convert an audio signal, which 
is essentially an AC voltage, to a level 
of OtoS V DC. This level can then be 
sampled, digitized, and stored in 
memory by the ADC hardware and 
software. 

Figure 9 shows a simple voice-input 
circuit for connection to the Color 
Computer's right joystick jack. To 
convert the sound to ап analog 
voltage, I use a crystal microphone. 
Its output is on the order of tenths of 
a volt. А simple “ор amp" (орега- 
tional amplifier) ups this voltage to 
the desired O to 5-V range. The 
amplifier's resting voltage, or bias, is 
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THESE ARE ALL 
CONNECTED 
(GROUND BUS) 


THESE ARE ALL 
CONNECTED 
(*5V BUS) 


about 2.3 V. As sound is applied, 
this voltage fluctuates in the 0 to 5-V 
range. 

Since the amplifier I’m using re- 
quires less than 0.004 amperes, I can 
power it with the 5-V DC supply 
available from pin 5 on the Color 
Computer's DIN jack. The only side 
effect this will produce is a 0.4-V drop 
across the 100-ohm resistor on the 
5-V lead. 

The easiest way to construct the 
amplifier is to mount the parts on a 
prototype board, as shown in figure 
10. This board, which Radio Shack 
sells for . $6.49 (catalog number 
276-175), consists of 23 rows of 12 
holes each. The outer vertical col- 
umns on the left and right can be used 
for ground and power buses. 

Figure 10 shows the arrangement of 
the components on the prototype 
board. The resistor and capacitor 
leads can be cut to length and then 
pushed into the proper holes without 
soldering or wire wrapping. The 
LM3900N op amp can also be pushed 


into the board—the holes are prop- 
erly spaced. 

Тһе microphone used in this 
project is really a crystal microphone 
cartridge, available from Radio 
Shack for $1.59 (catalog number 
270-095). Two wires must be soldered 
to the cartridge. Then the other ends 


of the wires are coated with solder 


and plugged into the board as shown. 

Three wires go from the board 
directly into the Color Computer's 
right joystick DIN jack, as shown in 
figure 10. One wire attaches to 
ground (pin 3), one attaches to +5 V 
(pin 5), and one attaches to the X 
channel (pin 1). 

All parts are available from Radio 
Shack or other electronics stores and 
should cost under $10. See table 1 for 
a parts list. 


Operation of the Voice System 
Now to see (er, hear) some results. 
Plug the completed circuit into the 
right joystick jack. Turn on the Color 
Computer and quietly execute the 


= LEAD OF MICROPHONE 


+LEAD OF MICROPHONE 


e Efu 


GROUND 
(PIN 3 OF DIN) 


CONNECTS PIN 7 OF 
LM3900N TO GROUND 


CONNECTS PIN 4 OF 
LM3900N TO QUTPUT 


E 
(PIN 5 OF DIN) 


CONNECTS PIN 14 OF 
LM3900N TO +5V 


TO PIN 1 OF OIN 


Figure 10: The project uses an inexpensive prototype circuit board, which allows the six components to be connected without 


soldering or wire-wrapping. 
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NEW PRINTERS. NEW 
PERIPHERALS. SAME OLD RELIABLE 
QUALITY AND VALUE. 


1982 will find more OEM's, businesses, dealers and personal computer 


users turning to MICROTEK than ever before. 


TekWriter-1 


80 Column Dot 
Matrix Printer 
(Formerly BY TEWRITER-1) 


The Tekwriter-1 printer is, dollar for 

dollar, the finest value in the 
‘industry. And we've proved it by 

comparing the Текууг!ег-1 to 


the Epson MX-80. Our print speed 
is 14 lines per minute faster, our life 
expectancy is longer, the character 
sets are the same, and the 
interface, warranty and printhead 
replacement cost are all identical." 
But the biggest difference is the 
price. The АЕН: is about 
$300 less. 


Our extensive testing has proved 
that the Tekwriter-1 interfaces 
prablem-free ta most parallel 
Centranics and serial (RS-232) 
computers. 


The Tekwriter-] is tough to beat far 
performance and quality. 


*Data Source: Epson MX-80 Operation, Manval 


Parallel $349 
Serial 389 


TRS-80 is a trademark of Radio Shack, Inc. 

Apple ll is a trademark of Apple Computer, Inc. 

Atari 400400 are trademarks of Atari, Inc. 

Microsoft is a trademark of Microsoft Cansumer 
Products, Inc. 

Z-80 is a trademark af Zilog, Inc. 

Visicalc is a trademark af Personal Software, Inc. 
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TekWritor-2 | Peripherals 


NEW! 80/132 Column 


Dot Matrix Printer 


The Tekwriter-2 is perfectly suited 
to personal, business or OEM 
applications. Tekwriter-2 is 
designed to accept n sheet, 

i t 


roll or pin feed paper. It has 

a 9-wire dot matrix impact 

print head which produces crisp 
characters and has underlining 
capability. The printer is 
manufactured to run extremely 
quietly even while operating at 
peak output levels. 


Tekwriter-2 is especially well suited 
to handle an abundance of text 
entry because of its data buffer 
expansion capability to 25K. This 
ability makes it an efficient 
graphics generator. 


Parallel interface (Centronics 
type). Interfaces all models af 
TRS-80, Apple, and Atari 400/800, 
and most computers with 
Centronics printer interface. 


$695 


Quantity and OEM discounts available. » 


Continuing our quest for excellence. 


16K Apple Memory Board 
Expands Apple ll to 64K RAM 
Memory. Works with MICROSOFT 
2-80 Softcard, Apple PASCAL and 
Visicalc software. 


16K-32K 
Atari Memory Board 


4116 RAM YES) Compatible 
with Atari 400/800 


Parallel/Serial Data Buffer 

Converter 

Interfaces with most computers and 
rinters on the market today. 

Switch selectable parallel or serial 

input/parallel or serial output. 

Data buffer 2K standard — 

expandable to 62K. 

Serial YO BAUD rates switch 

independently selectable. 


Atari Parallel or Serial 
Printer Cables 


Pre-tested. Centronics or (RS-232) 
compatible. 


APPLE PARALLEL 
INTERFACE CARD 


MICROTEK 

9514 Chesapeake Drive 
San Diego, CA 92123 
(714) 278-0633 

Outside СА call 

Toll Free (800) 854-1081 
TWX. 910-335-1269 
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following program: 


100 PRINT JOYSTK (0) 
110 СОТО 100 


You should now see a continuous 
display of a number close to 30. The 
number displayed represents the 
voltage input from the microphone 
circuit, in units of 4.6/64 V. Thirty 
multiplied by 4.6/64 is approximately 
2.3, which is the correct voltage when 
you are not talking into the micro- 
phone. Actually, values from 26 to 34 
indicate an acceptable bias level. If 
the displayed numbers are out of this 
range, the audio signals will be 
clipped on either the top or bottom, 
as shown in figure 11, resulting in dis- 
torted sound. If the value is greater 
than 34, decrease the value of R3 in 
figure 9; if it is less than 26, increase 
the value of R3. 

Talk into the microphone while 
running the program. You should see 
the values change, although the pat- 
tern isn't predictable. Look for lows 
close to 0 and highs close to 63. 

If everything looks satisfactory, 
load the program shown in listing 3 
and execute it. When the message 
"RECORD (К) OR PLAY (P)?" is dis- 
played, type R. At the same time, 
speak loudly into the microphone ele- 
ment while holding it close to your 
mouth. Speaking off to the side 
eliminates voice "pops." You have 
about 1'4 seconds to record the 
message. (Sorry, Texans, you'll have 
to adopt a speedy California vocal at- 
titude here.) You'll have time for such 
messages as "Help! computer failure!" 
“Twas brillig and the slithy... ,” 
and “Input error, dummy!” 

The program will record the audio 
and then return to the prompt 
message again. Enter P to play back 
the message through the television 
audio. You can play back a recorded 
message repeatedly by looping back 
to the P USR call. 
` The fidelity of the sound played 
back is excellent, even though its 
duration is short. (Short but sweet, to 
coin a phrase . . . .) 


Condensing the Data 
That's the basic hardware and soft- 
ware for acquiring and playing back 
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Part 
Crystal microphone cartridge 
(Radio Shack Cat. No. 270-095 or equivalent) 


LM3900N operational amplifier 
(Radio Shack Cat. No. 276-1713 or equivalent 


Number 
Required 


1 


1 


0.1-4F capacitor—C1, C2 


100-КО resistor—R1 
1-Mf? resistor—R2 
2-MQ resistor—R3 
Prototype circuit board 


(Radio Shack Cat. No. 276-175 or equivalent) 


Table-1: Parts list for the microphone input circuit. 


*4.6V 


BIAS 
LEVEL 


0у 


16 VOLTS BIAS = 3.0 VOLTS 


3.0 VOLTS 


ecu кой 


"CLIPPED" TOPS FROM 
IMPROPER BIAS LEVEL 


BIAS 
LEVEL 


4.5 VOLT PEAK-TO-PEAK 
WAVEFORM 


Figure 11: Clipping off the top or bottom of the waveforms may result from an 
improper bias setting. Bias should be set to approximately 2.3 V. 


the data. Now comes the problem of 
condensing the data. Three ap- 
proaches can be used here: altering 
the sampling parameters during ac- 
quisition of the data, processing the 
data after acquisition, and a com- 
bination of the two. 

Altering the Sampling Parameters. 
The program just described records 
data at about 7700 samples рег 
second. The rate can be reduced by 
putting in a time delay after the 
"STB ,X+” in the INPUT routine. А 
simple routine like the one shown in 
listing 4 would do the trick. It would 
delay the acquisition of data by about 
5.62 X Xys. Sampling rates for various 
values of X are shown in table 2. The 


Samples per 
X Second 


1 7410 
2 7114 
3 6841 
4 6587 
5 6414 

10 5390 

20 4137 

30 3357 


Table 2: The sampling rate of the in- 
put routine can be reduced by addinga 
time delay loop after the STB ,X+ in 
INPUT (listing 1). A simple loop is 
described in the text. Rates as low as 
6000 samples per second should still | 
produce intelligible speech. 


TASC. The Applesoft Compiler. 
It turns your Apple into 
a power fool. 


supports several programs in a 
NS single runtime environment. 
ks "  TASC's True Integer Arithmetic 
چ‎ and Integer FOR... NEXT 
capabilities maximize the execu- 
tion speed of compiled programs. 
TASC's near total compatibility 
with Applesoft speeds compil- 
ation of existing programs 
with little or no modification. 
What about mistakes? You 
perfect your programs inter- 
actively with Applesoft. If some- 
| thing does slip by, TASC recovers 
from errors discovered in compilation 
and traps all runtime errors. It even permits 


Step up to speed. ТА5С, the Applesoft Compiler, 
converts a standard Applesoft BASIC program 
into super-fast machine code. By 
increasing program execution speed 
up to 20 times, Microsoft gives 
you a power tool for Applesoft 
BASIC programming. 

Highest capacity available. 
TASC will compile and run 
larger programs than any other 
Applesoft Compiler. As a 
disk-based system, it doesnt 
require the simultaneous pres- 
ence of compiler and program 
іп memory. The memory you save 
allows you to compile significantly 


bigger programs. graceful interruptions during compilation. 

Power without bulk. Code expansion of up to 100% See for yourself. Ask for a demonstration of 
severely restricts other compilers. TASC's special TASC at your Microsoft dealer. Discover the software 
code compression schemes typically limit code package that turns your Apple into a power tool. 
expansion to only 2596. You'll really appreciate that 

with complex programs or programs that utilize 

Apples hi-res graphic pages. Ki ) 

More BASIC power. TASC's powerful new 


commands increase Applesoft BASIC programming | ҸӘ рр. 
capability. Chain with COMMON allows compiled оним ны» 


programs to share variables, so a main menu 10700 Northup Way • Bellevue, WA 98004 
*Applesoft is a trademark of Apple Computer, Inc. 
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Listing 4: A simple routine that puts a time delay after the “STB ,X +” in the INPUT 
routine. 


LDA # х CONSTANT 
MORE DISCOUNTS ON PAGES 443 AND 109 


@oppic computer Loop DECA DECREMENT 
-Authonzed Dealer — 


ЕМЕ LOOP LOOP IF NOT ?ЕКО 
CALL FOR BEST PRICE 
DISK DRIVES 
AVAILABLE 
С SYMMETRICAL с a ate 


SAVE! „САЦ FOR C c THIS HALE 
=" BEST PRICE a 


WE CARRY 1000'S 


OF HARDWARE AND Figure 12: One method of data compression is to keep only the top or bottom half of 


the waveform; the other half can be synthesized by the OUTPUT program at the 
SOFTWARE ITEMS! || „roper time 


CALL OR WRITE 
FOR A LIST 


Look at these discounts! 
16 К RamBoard by ConComp industries 30 
Silentype Printer wiinterface card 
Hayes Micromodem Il 
Novation Apple-Cat . fide di m 
Videx Videoterm 60 column с card . vid vans: 
2-60 Softcard by Microsoft . 
16K RamCard by Microsoft 
Graphics Tablet 
Тнк А piaohinalongar db 11 *DEAD^ TIME CAN 
23Key Numeric Keypad by Keyboard C o BE ARDE 
Joystick by Keyboard Co 4 dis р 
Music System (16 voices) ., . 
CPS Multi-function card 
Sup-R-Terminal 60 column cards by МАН 
We carry all California Берег нь ee RM 
System Cards...... SET TE 
VisiCalc version 3.3.............. è+ 
VisiFile (NEW data base е manager) 
VisiTrend/VisiPiot . 2 
VisiDex . К 
VisiTerm ... 
WordStar (Apple 60col. version) . 
Dow Jones Portfolio Evaluator 
Apple Writer 
Apple DOS Toolkit 
Apple Plot 
Tax Preparer., 
Real EstaTe Analyzer walt REV Ver 
Personal жа Systems (PSF).. aw cue 
Systems Plu ccting Software., T" “CALL "COLOR COMPUTER IS..." 


| ORDER TOLL-FREE 
800-854-6654 


IN CALIFORNIA AND OUTSIDE 
CONTINENTAL US 


(714) 698-8088 


LEGITIMATE A/D-CONVERTER VALUE 
LEGITIMATE A/D-CONVERTER VALUE 
FLAG WORD (WASTED BITS NOT 0) 
DELAY COUNT 

LEGITIMATE A/D-CONVERTER VALUE 


VALUE P LEGITIMATE A/D-CONVERTER VALUE 


ISend Orders To: 
Соле 
COMPUUEPSMail Order 


8314 Parkway Drive 
La Mesa, ату 92041 Figure 13: Another method of compressing the data involves recognizing dead space 


between words. Instead of storing these silent periods, a flag-word may be stored in 
the data sequence, followed by a delay count to be used during the output process. 


PLEASE READ ORDERING INFORMATION 
ON PAGES 443 AND 109 
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Check your interests: 


О Profit Planning 

LJ Cash Management 

ÛJ Acquisition Analysis 

О Market Simulation 

[ Resource Allocation 

[ Lease vs. Purchase 
Analysis 

LJ Purchase Price Trends 

LJ Balance Sheet 
Projection 

LJ Cost Center Budgeting 

LJ Productivity Trend 
Analysis 

O Sales Projection and 
Analysis 

LJ Marketing Strategy 
Development 

О Capital Project 
Evaluation 


LJ Headcount Analysis 
and Control 


O Cost and Variance 
Analysis 

О R&D Project Evaluation 

[ Energy Accounting 

O Cost Estimating 

O Consolidations 

О Tax Planning 


[ ] Please send more information 
about PLAN 80 


LJ Please send a free Software 
Desk Reference 'M 

Dealer, Distributor, and OEM 

inquiries invited 

Please note: All Lifeboat Associates 

microcomputer software requires 

SB-80'M or other СР/М-80® com- 

patible operating system. 


I 

PLAN80™ is a new system that takes the big 
business, big computer approach to computer 
modeling and adapts it to smaller computers, 
which are inherently more friendly and responsive. 
If you are not already familiar with the world of 
financial modeling you will soon wonder how you 
managed without a system like PLAN8O. If you 
are familiar with the art you will find it incredible 
that a microcomputer can do so much of 


what has previously been the domain of million 
dollar machines. 


PLANSO WILL DO 99% OF THE JOBS DONE BY 
COMPUTER MODELING SYSTEMS COSTING $50,000 


SB-80 and Software Desk Reference are trademarks of Lifeboat Associates 
PLANBO is a trademark of Business Planning Systems CP/M-80 is a trademark of of Digital Research, Inc. 


Copyright € 1981, by Lifeboat Associates Circle 178 on Inquiry card 


NAME 
TITLE 
PHONE 
COMPANY 
STREET 


CITY STATE ZIP 


For More Information, contact 


LIFEBOAT 
ASSOCIATES 


1651 Third Avenue 

New York, New York 10028 

Tel: (212) 860-0300 

TWX: 710-581-2524 (LBSOFT NYK) 
Telex: 640693 (LBSOFT NYK) 


2020 


————— C e ЖА Жа D D |] D L HF |] D ee ee eee ee oe LL lll. ae ян. лық лы» nd ees eee ee eee ee ee EN dle diei ES Ws cst i dii i diis 
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FEB. SPECIAL SALE ON PREPAID ORDERS 


(CHARGE CARDS, C.O.D. OR P O'S NOT AVAILABLE) 
WAMECO PCBD'S: ЕРМ- І, PTB-1, RTC-1, 108-1. $19.95 EA. 
SSM PCBD'S: 10-2, 08-1.............. $22.95 EA. 

MB-1 (MKB, 4K x B]....... $14.95 EA. 


квцивзвевтстеаицегтгенветоеәттатвлфФӘРьФтЖ%е%фет 


um 
UT CALIFORNIA COMPUTER SYSTEMS 
$100 


2032 32K STATIC RAM A & T. 200 NSEC ..5629.00 
2065 64K DYNAMIC RAM A & T.. 3548.95 
2200 5-100 MAIN FRAM A &T. ... 0.95 
2422 FLOPPY DISC WITH CP/M 2.2" .. $329.95 
2В10А 280 CPU A & T. . $249.95 
2710A 4 SERIAL 1/0 A & T. . $291.95 
271BA 2 SERIAL, 2 PARALLEL A & T. , $305.95 
2720A 4 PARALLEL A & T. .. 2... 8214.95 
PROTO BOARDS WW. , ‚‹+- $39.95 
APPLE PRODUCTS 
7114A 12K ROM/PROM..... , ... 968.50 
1424А CALENDAR/CLOCK. o8 $106.95 
7440A PROGRAMMABLE TIMER.. , .. $98.50 
7470A А TO О CONVERTER .,. . .. .... $105.95 
7490A GPIB (IE 488) INTERFACE. , .. 8265.95 
7710A ASYNC SERIAL.. .. 25 e x 9129)99 
7712A SYNC SERIAL.. ..... ... ..8153.5 
7720A PARALLEL STANDARD... . ., ...598.95 
77208 PARALLEL CENTRONICS . . $98.95 


18118 ARITHMETIC PROCESSOR W/DISC. ... 5342.95 
18116 ARITHMETIC PROCESSOR W/ROM. , $342.95 
1500А WW BOARD..., . . , ... 922.95 
7510A SOLDERTAIL BOARD . , .. $23.95 


Ff 77 
ava FAA MICROCOMPUTER PRODUCTS 


5100 PRODUCTS 
_ (8-2 280 PROCESSOR BOARD. 


Кт. . ..819895, АЯТ. . .., 8269.95 
VBIC 64 x 16 VIDEO, PCBD. .. . $32.95 
KIT |. ‚ $153.95, A& T 5199.95 
¥83 80 CHARACTER VIDEO 4MHZ. 

KIT..... .. .534595, A& T, $42595 
|04 2 PARALLEL, 2 SERIAL, PCBD ,.,. — ... $32.95 
КТ $155.95, A&T $194.95 
PB-1 2708, 2716 PROGRAMMER BOARD. 

КІТ... $135.95, А&Т.... .... $185.95 

APPLE PRODUCTS 
М0 SERIAL/PARALLEL INTERFACE. 

KT... 5125.95, A& T. $155.95 
ASIO SERIAL VO 

KT. .  .... $87.95, A&T. $97.95 
APIO PARALLEL IO W/O CABLES 

V е $67.95 AET us $87.95 


W7/2C JIE. WAMECO INC. 


BOARDS WITH MIKOS PARTS 


MEM-3 32K STATIC RAM, PCBD. . 2. 5 $36.95 
KIT LESS НАМ........ $99.95. А&Т...... $135.95 
CPU-2 280 PROCESSOR, РСВО., „ Je peepee So 
KIT LESS ROM... .... 510995. A& T. .,5149.95 
EPM-2 16K/32K EPROM, PCBD.,. 244 942295 
KIT LESS ROM.... .... $6595, A& T.. ..599.95 
FPB-1 FRONT PANEL, PCBD . . $48.50 
КІТ,..........514495, AST . $184.95 
QMB-12 13 SLOT MOTHER BOARD, PCBD...... $39.95 
KIT... 222 299999. A& L4 41913595 


"агвевкаавигзежЭеофеТеЭеееефицгтттоттоатеттевртттов, 


MIO S 


MONDAY-FRIDAY, B:00 TO 12:00, 1:00 TO 5:30 
THURSDAYS, 8:00 TO 9:00 P.M. 
(415) 728-9121 
Р.О. BOX 955 ® EL GRANADA, CA 94018 
PLEASE SEND FOR ІС, XISTOR AND COMPUTER PARTS LIST 
VISA or MASTERCHARGE. Send account number, interbank number, 
expiration date and sign your order. Approx. postage will be added. 
Orders with check or money order will be sent post paid in U.S. If you are 
not a regular customer, please use charge, cashier's check or postal 
money order. Otherwise there will be a two-week delay for checks 10 
clear. Calif. residents add 6% tax. Money back 30-day guarantee. We 
cannot accept returned IC's that have been soldered to. Prices subject to 
change without notice. $20.00 minimum order, $2.00 service charge on 
orders less then $20.00. 
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Аі «У-У, 


La Ee 1 
йз [p Ar | 


A2« Vg- Vo, ETC. 


CHANGES ІМ THIS REGION 
ARE SMALL ANO CAN ВЕ 
HELD iN 4 BITS 


LEGITIMATE A/D—CONVERTER VALUE 


FLAG WORD (WASTED BITS NOT 0) 


DELTA VALUES (%7 TO -8) ADDED ТО 
CURRENT A/O- CONVERTER VALUE 


Figure 14: Data that repeat or change only minutely may be compressed by using 
4-bit values. The values are added to the current ADC value to generate a new DAC 


output value. 


program must be reassembled if this 
change is made, because the displace- 
ment values for the branches in some 
cases are no longer valid. Judging 
from the quality of the speech at the 
7700 samples-per-second rate, sam- 
pling rates as low as 6000 per second 
will probably be acceptable. 

Another parameter that can be 
varied in acquisition is the resolution 
of the ADC. I used a 6-bit ADC, 
allowing for 64 different levels. Cer- 
tainly one or two bits could be 
deleted from this resolution without 
too much degradation. If two bits 
were deleted, twice as much data 
could be stored in memory by pack- 
ing two nibbles per byte in memory. 
This would call for a little more over- 
head in the INPO70 area as the values 
were stored, but the net effect would 
probably be to maintain the same 
sampling rate (or better), since the in- 
structions from INPO50 through 
INPO70 could be deleted. 

Data Processing after Acquisition. 
In most compression methods, the 
ADC values are post-processed by an 
analysis program. The waveforms are 
symmetrical about the horizontal 
axis. Therefore, I can keep one half 
and throw the other away, as shown 
in figure 12. The trick here is 
recognizing repetitions of the cycle. 


Another possibility is to delete the 
dead time between words. In a string 
of words, large areas where there is 
no sound are a waste of storage. For 
such cases, the dead space could be 
stored as a special flag value, in- 
dicating that a delay of n milliseconds 
could be performed based on the 
value following the flag value, as 
shown in figure 13. 

A third compression technique is to 
look for portions of the data that 
change slowly. Certain sounds, such 
as vowels, have a much lower level 
than consonants like "P" that almost 
explode over a wide dynamic range. 
If the change is small enough, it can 
be held in four bits instead of eight, 
further reducing memory require- 
ments. Again, a flag value can be 
used on output to get into this "slow 
change" mode, as shown in figure 14. 

I hope Гуе stimulated your 
imagination with this article. Half the 
battle is getting the data digitized. 
The rest is mere programming! ш 
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THE FORTH SOURCE™ 
Specializing in the FORTH Language. 


NEW FORTH-79 Disks by MicroMotion 


O APPLE II+. $180.00 
Editor, assembler, graphics, virtual memory, floating 
point, turtle graphics, DBMS, file transfer, modem 
utilities. 


O 2-80 CP/M* Ver. 2.x & Northstar $180.00 


Editor, assembler, graphics, virtual memory, floating 
point, DBMS, modem utilities. 
Other versions available. 


ÛU “Starting FORTH” by Brodie. Best Explanation. О Soft $ 16.00 
[] Hard $ 20.00 

NEW FORTH based Games and Application Programs 
NEW UW AIM65 FORTH Microcomputer by Rockwell $530.00 


plus $20 shipping 


The FORTH Source has books, manuals and disks for and about FORTH. Write, 
call or circle the reader service number for the latest list of FORTH materials. 
Over 30 books and manuals. Disk programs for: CP/M, APPLE, TRS-80,HP85, 
H89, 8080, Z-80, 6800, 6809, 8086 and more. Coming: IBM, Atari, Osborne.... 


ORDERS ONLY (415) 961-4103 DEALER & AUTHOR INQUIRIES INVITED 


Ordering Information: Check, Money Order (payable to MOUNTAIN VIEW PRESS), VISA or MasterCard accepted. No 
COD's or unpaid PO's. California residents add 672% sales tax. Shipping costs in US included in price. Foreign orders, pay 
in US funds on US bank, include for handling and shipping by Air: $5.00 for each item under $25,00, $10.00 for each item 
between $25.00 and $99.00, and $20.00 for each item over $100.00. Minimum order $10.00. All prices and products sub- 
jectto change or withdrawal without notice. Single system and/or single user license agreement required on some pro- 
ducts. “REGISTERED TRADEMARKS 


MOUNTAIN VIEW PRESS 


PO BOX 4656 MOUNTAIN VIEW, СА 94040 (415) 961-4103 
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NEW FROM NETRONICS 


AUTO-PATCH 
HARD DISK 


With plug-in multi-user ports 
Automatically Installs Itself Into 
Your Present CP/M® 2.2 Operating 
system & Floppy Disk Hardware. 


It’s Exclusive! 
. $2995.00 12 megabytes,. 


Big sale 


on Ks! 
16K...$149.95 


32K...$199.95 
48K... $249.95 
64K...$299.95 


. $3495.00 


6 megabytes. 


"un 


New JAWS-IB 


The Ultrabyte Memory Board 

Due to the tremendous success of our JAWS I, we 
were able to make a special purchase of first-quality 
components at below-cost prices for JAWS-IB. And 
weare sharing ourcost saving withyou. Butdon'tbe 
surprised if the next time you see this ad the prices 
have gone up substantially. Better yet, order now, 
and get the best memory on the market at the best 
price on the market. 


ONE CHIP DOES IT ALL 

Jaws-IB is the Rolls-Royce of all the 5100 dynamic 
boards. Its heart is Intel's single chip 64K dynamic 
RAM controller. Eliminates high-current logic parts 
.. delay lines... massive heat sinks... unreliable 
trick circuits. JAWS-IB solves all these problems. 


LOOK WHAT JAWS-IB OFFERS YOU 

Hidden refresh . . . fast performance ... low power 
consumption ... latched data outputs ... 200 NS 
4116 RAM's ... on-board crystal... RAM Jumper 
selectable on 8K boundaries ... fully socketed . 
solder mask on both sides of board. . . phantom line 
, .. designed for 8080, 8085, and 780 bus signals, .. 
works in Explorer, Sol, Horizon, as well as all other 
well-designed 5100 computers. 


What's the big concern of S100 owners when they 
consider adding Hard Disks? They worry that it will be 
difficult to install. that it won't be compatable with 
their present software and hardware, and that it may 
cause down-time on their S100 system. 


Worry no more — Netronics new AUTOPATCH Hard 
Disks Systems are here. AUTOPATCH installs in just 
one-two-three: (1) plug in the hard disk S100 card; (2) 
run three short programs supplied on disk; (3) disable 
the boot on your floppy controller and enable the boot 
on your hard disk controller (this step not required if 
you wish to continue to boot to your floppy drives). 


And thats Н: The AUTOPATCH feature automatically 
finds the end of your existing BIOS and then self 
relocates and patches itself into the existing BIOS. А 
virgin copy of CCP and BIOS are loaded into memory, 
a customized SBOOT is added to the front of CCP and 
the whole memory image is written to the reserved 
tracks on your hard disk. You can add up to 4 hard 
disks to the controller supplied. The new BIOS will 
automatically rename any old devices as B: and C: 
and define the hard disk as drive A:. АП with the lift of 
one finger!!! If your BIOS із large you may have to re- 
sysgen your system down 1 or 2 k. If this is necessary 
the AUTOPATCH program will prompt you to do so. 


AUTOPATCH Hard Disk Systems are available in 6 
and 12 megabyte models. Included in the system: 6 or 
12 megabyte Hard Disk Drive... Controller for up to 4 
Hard Disk drives .., S100 Hard Disk card with provi- 
sions for adding 8 additional I/O ports to be used 
when adding a multi-user operating system .,. Power 


10-DAY MONEY-BACK TRIAL: Try а fully wired 
and tested board for 10 days —ihen elther keep 
it, return it for kil, or 5implyreturn it In working 


Supply ... Deluxe Steel Cabinet ... Al! necessary condition. 
cables ... AUTOPATCH Programs supplied on either TTTTTTTTITIITITTTITTITTTTITTTTTTITTTTTTTTTIDO 
B" or 54" IBM formatted single density diskettes п Continental U.S.A. Credit Card Buyers Outside Connecticut: ^ 
(specify style required)... Complete installation in- a TO ORDER CALL TOLL FREE 800-243-7428 3 
Structions,.. Fully wired and tested, ready to go. п From Connecticit Ds For Assistance: 3 
SPECIFICATIONS ; (203) 354-0375 : 
Unformatted Recording Capacity: 6.4 or 11.6 МВ... а Please send the items checked below: п 
No. of tracks: 612 ог 1380... Data Transfer Rate: 3 ms ч 
... Bytas/sector format: 512... Communication Port: JAWS- -IB kit; п 
DO (other ports available on special order)... Pro- لام‎ IOK or "»rssvonvs»veoesusseceeste $149.95* = 
grams supplied on 5%” or B" single density ІВМ for- Да ro) coors ree UOTE $199,95* 1 
matted diskettes (North Star CP/M’ version available a) ІС. 22222222 0Ҙ...1 $249,958 
оп special order) sO 64K. ...... EU .... $299.95" È 
mmn dae EE eS тте tJAWS- IB Fully Assembled, wired & Tested: : 
10 DAY MONEY BACK OFFER A 16K......... aea 1795 
Continental U.S.A. Credit Card Buyers Outside Conn. -im 166 ОРОО ИИН, NR 
CALL TOLL FREE 800-243-7428 В ]48К.................. Eds o АШЫ» . $299.95* » 
To Order From Connecticut Or For Tech. Assist. aC 64K ITE E ME 


Call (203) 354-9375 


NETRONICS R&D LTD. Dept. 
333 Litchfield Road, New Milford, CT 06776 


Ча EXPANSION KIT, 16K RAM Module, to крап п 
в JAWS-IB in 16K blocks up to 64K. $59.95 
В "АЛ prices plus $2 postage and insurance ($4.00 Canada). и 


PibBse Send the те thecked below: 8 Connecticut residents add soles tux. : 
O AUTOPATCHi6 Hard Disk System ... $2995.00 Total enclosed: $ в 
S эйе Аш чаго Dish vena = ур aC) Personal Check O Money Order or Cashier's Check ® 
dditional 6-megabyte drive with power supply, 
canine сарап and necessary збег: T 5199500 a VISA Û Master Card (Bank No. F 
tional 12-megabyte drive with power supply, > 

cabinet, cables and necessary software... $2495.00 g cêt. Nn. Exp: Mate F 
All plus $15.00 P&I (postage & insurance). For Cana- а Signature B 
dian orders, double the postage ($30.00). Conn. res. 2 Print 5 
add sales tax. a ame - 
Total Enclosed $ | Айбген a 
D Personal Check O Cashier's Check/M.O. s City - 
D VISA O MasterCard (Bank No. . )} в 
Acct. No. Exp. Date ва —— Zip и 
Signature Жа : 
Prini Name Ry NETRONICS R&D Ltd. т 
Address s BMRB 333 Litchfield Road, New Milford, CT 067762 
City State Zip “фе b dae + енин онн насандаа а 
288 BYTE February 1982 


Now with added words! 


ШОШ 


for Y ЕИ Il, Apple 


TRS-80, Level IL From $99.95 kit 


Now — teach your computer to talk, 
increasing interaction between you 
and your machine. 


That's right the ELECTRIC MOUTH actually lets your computer talk! Installed 

and on-hne in just minutes. it's ready for spoken-language use in office. busi- 

ness, industrial and commercial applications, and in games, special projects, 

RAD. education. security devices — (hores naend to theE LECTRIC MOUTH's 

usefulness. Look at these features: 

* Supplied with 143 letters/words/phonemes/numbers. capable of producing 
hundreds of words and phrases. 

ә Expandable on-board up to thousands of words and phrases with additional 
speech ROMs (see new speech ROM described below). 

е Four models. that plug directly into S100. Apple. Elf Il and TRS5.80 Level 11 
computers. 

е Get ELECTRIC MOITTH to talk with either Basic or machine language (very 
гаку to use. complete instructions with examples included). 

e Uses National Semiconductor's "Digitalker." 

ә Includes on-board audto amplifier and speaker. with provisions for external 


ә Installs in just minutes. 


Principle of Operation: The ELECTRIC MOUTH stores the digital equivalents 
of words in ROMs. When words, phrases and phonemes are desired. they 
simply are called for by your program and then synthesized into speech. The 
ELECTRIC MOUTH system requires none of your valuable memory space ex- 
ceptfora few addresses if used in memorymapped mode [n most cases, output 
poris (user selectable) are used. 


SPOKEN MATERIAL INCLUDED (V ox I! 


ane eighteen at dallar inches number 55 с 
twa nineteen cancel down is n second d u 
three twenty | Case equal it off set e v 
four thirty cent error kilo оп space f w 
five forty 400ћегіх ione fect left ош speed x 
six fifly BOherlztone flow tess over star f y 
seven sixty 20ms silence fuel lesser parenthesis stat і 2 
eight seventy ms silence galon limit percent stop 
nine eighly 605 silence go low please ihan t 
ten nin 160ms silence gram lower plus he ¢ 
eleven hundred  320ms silence greal mark рой! ime m 
twelve thousand centi reater meter pound гу з 
thirteen million check ve mile pulses up a 
fourleen тит comnia high = milli rate voh p 
fifteen agaín control higher minus re weight q 
sixteen ampere | danger hour minute ready a т 
seventeen ап деңгее in near righi b 5 
ADDITIONAL VOCABULARY NOW AVAILABLE (VOX П) 
abart complete fifth light put station 
add continue fire d quarter switch 
adjust copy first lock ran system 
alarm correct floor longer reached ‘emperaiure 
alert crease fourth more receive test 
all “de” forward move record "th" 
ask deposit from next reverse thank 
assistance dia gas no red third 
altention door get normal repair this 
blue east going north repeat turn 
brake "ed" reen not replace under 
button emergency le notice room use 
buy enter heat open sale waiting 
entry hello operator second warning 
called er help of secure was 
caxtlion "eth' hurts pass select water 
celsius evacnate hold per send west 
centigrade exit hot power service wind 
change Гай іп press side window 
circuit failure incorrect pressure slow yellow 
cigar fahrenheit intruder process slower yes 
close fast key pull smoke zone 
cold faster level push south 


"Registered Trademarks 


FRASR OPED EO RRR BEEN BEES FABRE BE Oe Soe 


в Continental U.S.A. Credit Card Buyers Outside Connecticut | 
- TO ORDER 1 
в К 6 
= Call Toll Free: 800-243-7428 : 
5 To Order From Connecticut, or For Technical $ 
3 Assistance, call (203) 354-9375 ^ 
в a 
L] 5 
: NETRONICS R&D LTD. : 
Uh 333 Liichfieid Road, New Milford, CT 06776 4 
Е a 
в в 
а Please send the items checked below: : 
в 
н Û S100"Electric Mouth" kit w/Voxl ...,..... Lam... 9 99.95 m 
a С] EIFII"Electric Mouth"kit w/VoxL ................ $ 9995 6 
я O Apple “Electric Mouth” kitw/Voxl .......... (o $119.95 у 
z O TRS-60Level Il "Electric Mouth" kitw/Voxl ....... $119.95 8 
a O VOXII (Second М0гі5еф).................. $222 $ 39.95 ш 


В Add $20.00fnr wired lesled units instead of kits. VOX Н postage & insurance 


в 51.00. all others $3.00 postage and insurance. Conn. res. add ajea tax. 
: Total Enclosed 6 
“(| Personal Check 
a[ ] Visa 


Û Cashler’sCheck/Money Order 


ГІ Master Charge (BankNo. umma} 
Exp. Date 


"Address | 
a 

п City 
в State 


Кү Т PLLLLLLLLLLLLE 


питал LLL LLL LILI LILLIE 


:FOR ONLY $129.95 Learn чорани 


: From The Ground 


: Build a Computer kit that grows 
» with you, and can expand (о 64k 
« RAM, Microsoft BASIC, Text Edi- 
T * tor/Assembler, Word Processor, 
a Floppy Disks and more. 


EXPLORER/85 


Here's thelow cost way to learn the fundamentals of com- 
puling. the all-important basics you'll need more and 
mare ая you advance in computer skills. For just $129.95 
you get the advanced- design Exptorer/85 motherboard, 
wih all the features you need to learn how to write and 
use programs. And il can grow into а syslem that is в 
math for any personal com puter on the market Look ai 
these (акка: 8085 Centrol Processing Unit, the 
microprocessor "heart" of the Explorer/85, (Join the 
milkons who will huy and use the 8080/8085 this year 
alone!). , , Four 8-hitplusone6-bít input/outputports from 
which you can input and output your programs, as well as 
control exterior switches, relays. lights, etc. . a cassette 
interface thal Jets you store and rd oad rogra ms you've 
learned to write ... deluxe 2,000 hyte operating 
system/moanilar makes it easy to leern cam puting in 
severalimpartant ways е I! allows simpler. faster writ- 
ing and entering of programs ә f permits access by you 
to all parts of the system so you can check on the status of 
any point in the program е Ё allows tracing each pro- 
gram step by зір 5р. with provision for displaying ali the 
contents of the CPU (registers, flags. etc.) ө... and il 
much mote! 

You get all this ш the starting level (Level А) of the 
в Explorer/85 for only $128.95. Incredible! To use, just 

jug in your A Power supply and terminal or 


H — if you don't have them, see our 
Ш special n e e m 
B [|levelA compuler kit (Terminal Version) ... $129.83 


lus $3 Pal." 
Level A kit (Hex Keypad/Display Version). . . $129.95 
@ plus $3 Pal. * 
т LEVEL B — This “building block” converts the mother- 
E board into a two-slot 5100 (industry standard) com- 
a Puter. Now you сап plug in апу of the hundreds of 5100 
a cards available. 


€ O level B kit... $46.55 plus $2 Pai.” 
® Û S100 hus connectors (two required) ... $485 each, 
а postpaid. 


g LEVEL C — Add still more - 

W computing power, this "build- 

Е ing Dock mounts directly on 
E the motherboard and expands 
the 5100 hus to six slots. 

п РА DNE Me . $39.95 plus $2 

E 

a B $100 bus connectors (five, 

B required)... $4.85 each, 

E postpaid. 

a LEVEL D- When you reach the point in learning that re- 

@ Quires more memory. we offer two choices: either add 4k 

E of a memory directly on the motherboard, or add 16k to 

$ 64k of memory by means of a single S00 card, our famous 


“JAWS.” 
= Level D kit: ope ONE)...0 4k on-board... $49.95 
lus $2 Pal’: О 16k S100 “JAWS; ... $149.95 plus 52 
&I* C jak" JAWS”. 819895 pi $2 P&I": O 48k 
а S100 “JAWS”... $249.95 plus $2 P&I": O 64k 5100 
= “JAWS”... $298 95 plus $2 Раі". 


g LEVELE — An important "building block:" it activates 

g the8k ROM/EPROM spaceon the motherboard. Now just 

B plug in one 8k Microsoft BASIC or your own custom 

и programs. 

B Û] Level ЕКИ... $594 plus 50€ Pal. * 

Microsoft B — It's the language that allows you to 

Talk Ем ай to your computer! It is available three ways: 

Û Bkcassetteversionof Microsoft BASIC: (tequites Level 

B and Uk of RAM minimum; we su a 16k S100 
"JAWS" — see above). . . $64.95 postpaid. 

D 8k ROM versionof Microsoft BASIC: (requires Level B 

& Level E and 4k RAM; just plug into your Level Esockets. 

We suggest either the4k Level D RAM expansion or a 16k 

5100 "|АУУ5.7)... $86.95 plus 52 РАІ. 

О Disk version of Microsaft BASIC: (requires tevel В. 

32k of RAM, floppy disk controller. 8” Порру disk drive) 

... 8325 postpaid. 


TEXT EDITOR/ASSEMBLER — The editor/assembler 
и isa software tool (a program) designed to simplify the task 
® of writing programs your ратта е longer 
B and more camplex, the assembler can save you many 
В hours of programming time. This software includes an 
= editor program that enters the programs you wrile, makes 
п Changes, and saves the programso ncasseltes The assem- 
% Мег performs Ihe clerical task of (ranslating symbolic 
в code inlathe computer-readable object code. The editor/ 
m assembler program is available either in casselte or a 
в ROM version. 
а Г] Editor/Assembler (Cassette version; requires Level 
4” 'B" and ак (min.)of RAM — we suggest 16k “JAWS” — 
в see above)... $58.85 plus $2 Раі, 
п ГІ Editor Assembler (ROM version. supplied on an 5100 
е card: requires Level B ane Аһ RAM (anim ) — we suggest 
5 either Level D ar 16k ДАМ) HR. plus $2 РАІ. ° 
"Lu FLOPPY DISK — A remarkable "building block." 
^ Add our 8'' floppy disk when you need faster operation, 
8 moreconvenienl program atora œ. perhaps a business ap- 
а plication. and access lo thelitera y thousands of programs 


Чч und program available lodny. You simply plu 
" them. into disk system — it ассеріѕ all 
Е 1BM.formatted 


рты. 
а Û 8" Floppy Disk Drive . .. $499.95 plus 512 Р&].* 
ОЕ y Controller Card . . . $199.95 plus 52 РАІ." 
Cl Disk Drive Cabinet & Power Supply .. 
$3 Pal.’ 
D Drive Cables (set up for two drives)... 
$1.50P &I.* 


. $89.95 plus 
. $25.00 pius 


O CP/M 2.2 Disk Operating System; includes Text 

Editor/Assembler, dynamic debugger. and other features 

that give your Explorer/85 access to thousands of existing 

CP/M-based programs . . . $150.00 postpaid. 

NEED А POWER SUPPLY? Consider our AP-1. 1t can 

supply all the power you need fora fully expanded Ex- 

ret/B5 (note: disk drives have thelrown power supply). 

us the AP-1 fits neatly into the altrective Берен? steel 

B cabinet (вее below 

8 Г] AP-1 Power Supply kit Ada іп баллы mad 

B cabinet... $38.88 plus $2 Pal," 


в NEED A TERMINAL? We 
E offer you cholces: the least ex- 
dui; one is our Hex 
- sypad/Dieplay kit that dia- 
A playa the information ona * 
ш calculitor-Iype screen. The 
ш other chaice ia aur ASCII 


8 Keyboard/Computer Terminal 
- kit, Әні сап be used with either 


a 
- T 


er 


* 2 AP-1 5-amp. power supply, Intel8085 Users Manual . .. 


NUETRONICS feseacha Development 
333 Litchfield Road, New Milford, CT 06776 


a 

п 

п 

Б 

Up © " : 
F | [| 

в 

- » 

М. a 

Қ. 8 

“ в 

-N 

= в 

— Е 

в 

=. — а 

Aot ك‎ Plug in Level E here; ас 4 

-—" ents Microsnf, BASIC ora 

1. Plug іп Netronic's flex Ed Hor! Assemhler in ROM 8 
Keypud/Display 5. Add twoS100 hourds a 


2. Add Lavel B B lo canvert lo & Add you own custom cir- @ 
5100 cuits (prototyping ura) 


8 
3. Add 4h НАМ 7. Connect terminal : 
a 


a CRT monilor or a TV set (if youhavean RF modulator). 
О Hex Keypad/Display kit... . $69.95 plus $2 РА!" 
О ASCH Terminal hit Телінгіне a 


Keyboard/Computer 
(ЫЛ 128 characier wet, oh} cane, full сыгиш contend. 75 
video oulpul, cotvortibio to 


О Steel Cabina for ASCI) Kaybeant/Tormina) 1895 
Û RE Modula ы Vibes yer b ый Гү їр» 


жәшікті. $8.85 postpai 
D اا‎ Мәлік, (MHz bandwidth)... 815455 
ца y - 
Diebuxz Seel Сайыша lor (іне 


Explorers $42.8 ріш $3 


П Fan for сайн sex 919.00 
Plus $1.50 Pal* 


ORDER A SPECIAL-PRICE 


EXPLORER/85 PAK— THERE'S 
ONE FOR EVERY NEED. 


П Beginner Pak (Save $26.00) — You get Level A (Ter- 
minal Version} with Monitor Source Listing ($25 value) 


Res. $189.85) SPECIAL $168.95 pl us 54 PAT.’ 
Experimenter Pak (Save $5340) — You get Lavel A 
(Hex Keypad/Display Version) with Hex Keypad/ 
Display. Inte! 8085 User Manual, Level А Hex Monitor 
Source Listing. and AP-1.5-amp. power supply .., (Reg. 
$279.95) SPECIAL 4219.95 plus 56 PA." 

C) Special Microsoft BASIC Pak (Save $103.00) — You get 
Levels А (Terminal Version). B. D (4k RAM), E. 8k 
Mictosoftin ROM, Inte15085 User Manual. Level A Moni- 
tor Source Listing, and AP-1, S-amp. power supply ... 
(Reg. $439.70) SPECIAL $329.95 plus 57 PAL * 


О ADD A ROM-VERSION TEXT EDI- 
TOR/ASSEMBLER (Requires Levels B 


and D ог S100 Memory) .. 


. $99.85 plus 
$2 P&I.* 


Starter В” Disk System — Includes Level A, B floppy disk 
controller, one CDC 8'* disk-drive. twa-driva cable, two 
$100 connectors: just add an own power supplies. 
cabinets and hardware . о en. $1065.00) SPECIAL 
$999.95 plus $13 Pal. „Û 32k Starter System, $1045.95 
pius $13 Pal." O 4fk Starter System. $1095.95 plus $13 
P&L* П 64k Starter System. $1145.95 pius$13 РА1.% 

О Add to any of above Explorer steel cabinet, AP-1 five 
amp. power supply. Level C with two S100 connectots. 
disk drive cabinet and power supply. two sub-D connec- 
tors for connecling your printer and terminal , .. (Reg. 
$225.05) SPECIAL $199.95 plus $13 Pal.* 

О Complete 64k System. Wired А Tested ,., $1650.00 
plus $26 Pal. " 

O Special! Complete Business Software Pak (Save 
$625.00) .— Includes CP/M 2.2 Microsoft BASIC. General 
Ledger. Accounts Receivable. Accounts Payable. Payroll 
Package ... (Reg. $1325) SPECIAL $699.95 postpaid. 


“РБ! stands far "postage & insurance." For Canadian ог” 
ders, double this amount. 


Continental Credit Card Buyers Outside Connecticut: 


TO ORDER 
Call Toll Free: 800-243-7428 


To Order Fram Connecticut, or For Technical 
Assistance, call (203) 354-9375 


Ж (Clip and тай entire ad) А7 


SEND МЕ THE ITEMS CHECKED ABOVE 


Total Enclosed (Conn. Residents add sales tax): $ 
Paid by: 


O Parsonal Check O Cashier's Check/Money Order 


О VISA О MASTER CARD (Bank No. 


flee mn тевиапиазтанапшипиесиицасааооовизшиявтетеоовимтоваанатнваатаввеввание па новввгавваввватпанавпававаааасававрасоваавеваввоввоввавинии ое 


Act. Ne. Exp. Date 


e طت‎ 


ANNOUNCING TWO 
NEW TERMINALS 


Smart Fast е Graphics е Matching Modem and $295 Printer 


Netronics announces a state of the art 
breakthrough іп terminals.Now at prices you 
can afford, you can go on-line with data-bank 
and computer phone-line services. It's ail 
yours: "elactronic newspapers," educational 
services, Dow-Jones stock reports, games, 
recipes, personal computing with any level 
language, program exchanges, electronic bul- 
latin boards ... and more every дау!!! 


Netronics offers two new terminals, both 
feature a full 56 key/128 character typewriter- 
style keyboard, baud rates to 19.2 kilobaud, a 
rugged steel! cabinet and power supply. The. 
simplest one, FASTERM-64, is a 16 line by 64 or 32 character per line unit, with a serial 
printer port for making hard copy of all incoming data, and optional provisions for block and 
special character graphics. The “smart” version, SMARTERM-BO.features either 24 line by 80 
characters per line or 16 by 40 characters per line, it offers on-screen editing with page-at-a- 
time printing, 12,000 ріхе! graphics, line graphics, absolute cursor addressing, underlining, 
reverse video, one-half intensity and much more... simply pug them into your comp uter or 
our phone modem and be on-line instantly. Use your TV set (RF modulator required) or our 
delux grean-phosphor monitor pictured above. For hard copy just add our matched printer. 


Price breakthrough!!! Own the FASTERM-64, a complete terminal kit, ready to plug in for 
just $199.95 or order the SMARTERM:-BO kit for just $299.95, (both available wired and tested.) 
Be on-line with the million-dollar computers and data services today ... ме even supply the 
necessary subscription forms. 


More good news: All the components in our terminals are available separately (see 
coupon}, SO you buy only what you need!!! 


FASTERM-84 ... DISPLAY FORMAT: 64 ог32 charactersiline b y 16 lines ... 96 displayable 
ASCII characters (upper & lower case)... 8 baud rates: 150, 300, 600, 1200, 2400, 4800, 9600, 
19, 200, (switch 581.)... LINE OUTPUT: RS232/C or 20 ma current loop . .M DEO OUTPUT: 1V 
P/P (EIA Н5-170),.. CURSOR MODES: home & clear screen, erase to end of line, erase cursor 
line, cursor up & down, auto carriage return/line feed at end of lina & auto scrolling... 
REVERSE VIDEO ... BLINKING CURSOR... PARITY: off, even or odd... STOP BITS: 1, 1.5, 
2.,. DATA BITS PER CHARACTER: 5, 6, 7 or B... CHARACTER OUTPUT: 5 by 7 dot matrix 
in a 7 by 12 call... PRINTER OUTPUT: prints all incoming data... 1K ON BOARD RAM... 
2K ON BOARD НОМ... CRYSTAL CONTROLLED... COMPLETE WITH POWER SUPPLY... 
OPTIONAL GRAPHICS MODE: includes 34 Greek & math characters plus 30 special graphics 
characters... ASCII ENCODED KEYBOARD: 56 key/128 characters. 

SMARTERM-80 ... DISPLAY FORMAT: 80 characters by 24 lines or 40 characters by 16 lines 
128 displayable ASCII characters {ч рег & lower case) В baud rates: 110, 300, 600, 1200, 2400, 
4800, 9600, 19, 200... LINE OUTPUT: RS232/C or 20 ma current loop . . VIDEO OUTPUT: 1У 
рр (Е!А RS1 70). .. EDITING FEATURES: ins ertídelete line, insert/delete character, tor- 
wardiback tab... LINE OR PAGE TRANSMIT... PAGE PRINT FUNCTION... CURSOR POSI- 


TIONING: up, down, right, left, plus absolute cursor positioning with read back ... VISUAL 
ATTRIBUTES: underline, blink, reverse video, half intensity, & blank... GRAPHICS: 12,000 
pixel resolution black plus line raphics . . ON-SCREEN PARITY INDICA TOR .. . PARITY: off, 


even or odd... STOP BITS: 110 baud 2, all others 1... CHAR. OUTPUT: 7 by 11 character in 
a9 by 12 biock. , PRINTER OUTPUT... 6O OR 50 Hz VERTICAL REFRESH ... BLINKING 
BLOCK CURSOR ... CRYSTAL CONTAOLLED.,, 2K ON BOARD НАМ... ASCII ENCODED 
KEYBOARD: 56 key/128 character... 4 ON BOARD ROM ,.. COMPLETE WITH POWER 


SUPPLY. 

TELEPHONE MODEM 103 OJA ... FULL DUPLEX, FCC APPROVED... DATA RATE: 300 baud 
., INTERFACE: А5232/С and TTY... CONTROLS: talkidata switch (no need to connect and 

NO POWER SUPPLY RE- 


disconnect phone), originate/answer switch on rear panel... 


OUIRED. 
ASCII KEYBOARD ASCII-3... 56 KEY/128 CHARACTER ASCII S — > 
ENCODED ... UPPER & LOWER CASE ... 


FULLY DEBOUNCED ... а” i: 
2 KEY ROLLOVER ... POS OR NEG LOGIC WITH POS STROBE... .— 
REOUIRES 45 & -12V DC БО КОЕР FROM VIDEO BOARDS) 


PRINTER COMET I. IAL VO TO 9600 BAUD ... 80 a 
CHARACTER COLUMN 32 COMPRESSED)... 10" TRACTOR FEED 
... UPPER/LOWER CASE ... INDUSTRY STANDARD RIBBONS... 


4 CHARACTER SIZES ,,.9 BY 7 DOT MATRIX .., BI-DIRECTIONAL 
PRINTING 


ETE ТАСЫЛДЫ ЫДЫС ТЕН 72777 
CALL TOLL FREE 800-243-7428 


To Order From Connecticut Or For Tech. Assist. Call (203) 354-9375 


МЕТНОМІС5 R&D LTD. Dept. 
333 Litchfield Road, New Milford, CT 06776 
Please send the items checked below: 


П COMPLETE FASTERM-64 TERMINAL (includes FASTVID-64 video board 
ASCII-3 keyboard, steel cabinet and power supply)... kit $199.95 plus $3 Pal 
... Wired & tested $249.95 plus $3 P&I ... graphics option: add $19.95 to 
each of above 
C] COMPLETE SMARTERM-80 TERMINAL (includes SMART VID-BO video 
board, ASCII-3 keyboard, steel cabinet and power supply) ... kit $299.95 plus 
$3 РАІ... wired and tested $369.95 plus $3 Рё 
О FASTVID-64 VIDEO BOARD (requires +5 & -12V ... kit $99.95 plus $3 
P&l...graphics option add $19.95... wired & tested $129.85 plus $3 Pal... 
graphice option add $19.95 

MARTVID-80 VIDEO BOARD (requires +5 & +/-12V DC)... kit $199.95 
plus $3 Pal... wired & tested $249.95 plus $3 РА! 
[1 DELUXE STEEL TERMINAL CABIN . $19. 29 plus $3 P&l 
О ASCII-3 KEYBOARD (requires +5 & 12VDO). . kit $69.95 plus $3 Pal... 
wired and tested $89.95 plus $3 P&I 
LI POWER SUPPLY (powers ASCII-3 keyboard & video boards) .. . kit only 
$19.95 plus $2 РӨ! 
П ZENITH VIDEO MONITOR (high resolution green phosphor)... wired & 


tested $149.95 plum $6 P&I 
O TELEPHONE MODEM MODEL 103 O/A ... wired & tested $189.95 plus $3 
. wired & tested $299.95 plus $10 Раі 


P&I 

O DOT MATRIX PRINTER Comet |. 

О RF MODULATOR MOD RF-1... kit only $8.95 ріне $1 P&I 

O ЗЕТ-25 LEAD MODEM/TERMINAL OR PRINTERITERMINAL CONNECTOR 
CABLE ... $14.95 ea pius $2 Pal 


For Canadian orders, double the poStage . Conn. res. add sales tax. 


Tota| Enclosed $ 
C Personal Check Û Cashler's Check/Monay Order 
О VISA О MasterCard (Bank No. 
Acct. No. Exp. Date 


Signature 
Print Mama 
Address 
City 


State 


Zip 
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Pascal NOW 


Let Pascal Balance 
Your NOW Account 


Pascal NOW sounds like an impas- 
sioned plea to adopt the Pascal lan- 
guage. While that would be a worth- 
while topic, it is not the subject of this 
article. NOW (Negotiable Order of 
Withdrawal) is a term used to 
describe a wide variety of interest- 
bearing checking accounts. 

Pascal NOW is a Pascal program 
designed to help manage one of these 
accounts. This article describes the 
program and some of the features of 
Pascal. I also provide a few hints to 
help a person who already knows 
BASIC begin to "think, in Pascal." 
Such a person resembles one who 
knows the English system of weights 
and measures but wants to learn the 
metric system. The metric system is 
often learned as a translation sys- 
tem—one thinks in the English sys- 
tem, then converts to metric units. 
This is entirely different from "think- 
ing in metric." The same problem can 
arise in learning Pascal. To capitalize 
on the features of Pascal, one must 


About the Author 

Thomas E. Doyle has taught computer pro- 
gramming at the technical college level for 
seven years. 
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Thomas E. Doyle 
5222 Big Bow Rd. 
Madison, WI 53711 


begin to "think in Pascal" rather than 
"think in BASIC" and then translate 
to Pascal. 

The difference between a regular 
checking account and a NOW ac- 
count is that the latter earns interest. 
A personal finance program must in- 
clude the capability of handling this 
additional income correctly. My first 
impulse was to modify a BASIC pro- 
gram I've been using to manage my 
checking accounts. I've also received 
several suggestions for improvements 
to the program, so I decided to 
rewrite the program in Pascal, incor- 
porating those improvements. 


Using the Program 

Above all, a checkbook program 
should be easy to use. The program 
should provide the following func- 
tions: 


e add items to the file 

eremove items from the file 

e sort the items by date 

edump the updated file to disk 

e load the file from disk 

e print the file contents 

€ balance the account and print totals 
by item category 

e quit (return to operating system) 


Each of the eight functions is specified 
by typing the first letter of the func- 
tion name: А, К, S, D, L, P, B, or Q 
(upper or lowercase). 

Each item in the file has five 
descriptors: 


1. item number 

2. dollar amount 

3. date 

4. description of item 
5. item category 


For checks, the item number would 
be the check number. You can assign 
sequential numbers to items such as 
deposits, NOW interest, or electronic 
funds transfers. Since most checks 
start numbering at or above 100, at 
least 99 numbers would remain for 
that purpose. This method works best 
if item numbers for noncheck transac- 
tions are recorded right in the check- 


book. 


Modification 

The exact nature of the item 
category list will vary depending on 
your expenditures. Almost everyone 


CUMPUTRONICS: 


e EVERYTHING FOR YOUR TRS-80* e ATARI” e APPLE* e PET* ө 


*TRS-80 is a trademark of the Radio Shack Division of Tandy Corp. - *ATARI is a trademark of Atari Inc. - *Apple is a trademark of Apple Corp. - *Pet is a trademark of Commodore 


| BUSINESS РАС 100 
ك‎ ^ 100 Ready-To-Run 


+ All orders PY guarantee О" 


‚ « 30-Day money back 
Software 


Business Programs 


(ON CASSETTE OR DISKETTE).....Includes 110 Page Users Manual.....5 Cassettes (Or Diskettes) 
Inventory Control.....Payroll.....Bookkeeping System.....Stock Calculations..... 
Checkbook Maintenance.....Accounts Receivable.... Accounts Payable..... 


59 WACC Weighted average cost of capital 
BUSINESS 1 00 PROGRAM 1 IST 60 COMPBAL True rate on loan with compensating bal. required 
61 DISCBAL True rate on discounted loan 
62 MERGANAL Merger analysis computations 
| RULE78 Interest Apportionment by Rule of the 785 63 FINRAT Financial ratios for a finm 
5 аршы اا‎ 112 program 64 NPV Net present value of project 
ime between dates 65 PRINDLAS Laspeyres price index 
4 DAYYEAR Day of year a particular date falls on 66 PRINDPA Paasche price index 
5 LEASEINT Interest rate on lease 67 SEASIND Constructs seasonal quantity indices for company 
6 BREAKEVN Breakeven analysis 68 TIMETR Time series analysis linear trend 
7 DEPRSL Straightline depreciation 69 TIMEMOV Time series analysis moving average trend 
8 DEPRSY Sum of the digits depreciation 70 FUPRINF Future price estimation with inflation 
9 DEPRDB Declining balance depreciation 7] MAILPAC Mailing list system 
10 DEPRDDB Double declining balance depreciation 72 LETWRT Letter writing system-links with MAILPAC 
11 TAXDEP Cash flow vs. depreciation tables 73 SORT3 Sorts list of names 
12 CHECK2 Prints NEBS checks along with daily register 74 LABELI Shipping label maker 
y MORTALE oo bt ae lh E EI Meth эз к: Т 
ortgage amortization table 7 SBUD usiness bookkeeping system 
15 MULTMON Computes time needed for money to double. triple. etc. 77 TIMECLCK Computes weeks total hours from timeclock info. 
16 SALVAGE Deterrnines salvage value of an investrnent 78 ACCTPAY In memory accounts payable system-storage permitted 
17 RRVARIN Rate of retum on investrnent with variable inflows 79 INVOICE Generate invoice on screen and print on printer 
18 RRCONST Rate of retum on investment with constant inflows 80 INVENT? In memory inventory control system 
19 EFFECT Effective interest rate of a loan 81 TELDIR Computerized telephone directory 
20 FVAL Future value of an investment (compound interest) 82 TIMUSAN Time use analysis 
21 PVAL Present value of a future amount 83 ASSIGN Use of assignment algorithm for optimal job assign. 
22 LOANPAY Amount of payment on a loan 84 ACCTREC In mernory accounts receivable system-storage ok 
23 REGWITH Equal withdrawals from investment to leave 0 over 85 TERMSPAY Compares 3 methods of repayment of loans 
24 SIMPDISK Simple discount analysis 86 РАҮМЕТ Computes gross pay required for given net 
25 DATEVAL Equivalent & nonequivalent dated values for oblig. 87 SELLPR Computes selling price for given after tax amount 
26 ANNUDEF Present value of deferred annuities 88 ARBCOMP Arbitrage computations 
27 MARKUP % Markup analysis for items 89 DEPRSF Sinking fund depreciation 
28 SINKFUND Sinking fund amortization program 90 UPSZONE Finds (PS zones from zip code 
29 BONDVAL Value of a bond 91 ENVELOPE Types envelope including retum address 
30 DEPLETE Depletion analysis 92 AUTOEXP Automobile expense analysis 
31 BLACKSH Black Scholes options analysis 93 INSFILE Insurance policy file 
32 5ТОСУАІЛ Expected retum on stock via discounts dividends 94 PAYROLL2 In memory payroll system 
33 WARVAL Value of a warrant 95 DILANAL Dilution analysis 
34 BONDVAL2 Value of a bond 96 LOANAFFD Loan amount a borrower can afford 
35 EPSEST Estimate of future earnings per share for company 97 RENTPRCH Purchase price for rental property 
36 BETAALPH Computes alpha and beta variables for stock 98 SALELEAS Sale-leaseback analysis 
37 SHARPE] Portfolio selection model-ie. what stocks to hold 99 RRCONVBD Investor's rate of return on convertable bond 
38 OPTWRITE Option writing computations 100 PORTVAL9 Stock market portfolio storage-valuation program 
39 RTVAL Value of a right аһ UP am UP am, ЧЫР am. UP am, UP аһ ЧЫР ams, UP am, UP am» ЧЫР аһ ЧЫР am. UP аһ ЧЫР am, ЧЫР аһ ЧЫР аһ UP am, UP am, ЧЫР ль ЧЫР 4. ЧЫР аһ ЧЫР аһ ЧЫР am, ЧЫР am, ЧЫР am, ЧЫР am, ЧР am ЧР жа 
40 EXPVAL Expected value analysis " NE 
41 BAYES Bayesian decisions ( 
42 VALPRINF Value of perfect inforrnation b D CASSETTE VERSION $99.95 W TOLL-FR E 
43 VALADINE Mus of от information ‹ О DISKETTE VERSION $99.95 O D E R E 
LITY rives utility function ж 
45 SIMPLEX Linear programming solution by simplex method : О TRS-80* MODEL II VERSION 9149.95 (OUTSIDE ОЕ LIN E 
46 TRANS Transportation method for linear programming 4 N.Y. STAT 
47 ЕОО Economic order quantity inventory model D ADD $3.00 FOR SHIPPING IN UPS AREAS ( 800) 4 E) 
48 QUEUE] Single server queueing (waiting line) model 4 ADD 64.00 FOR С.О.О. OR NON-UPS AREAS 1-281 
49 CVP Cost-volume profit analysis А ADD $5.00 OUTSIDE U.S.A, CANADA 4 MEXICO 8 
50 CONDPROF Conditional profit tables à 
51 OPTLOSS Opportunity loss tables Й i 
52 FQUOQ Fixed quantity economic order quantity model $ МЕМ PUTRUN TS ^ 
B 8 c 
NAME DESCRIPTION : gid — CaL арка кыа? уы ЫД ERAT О 
53 FQEOWSH As above but with shortages permitted b 24 
54 FQEOQPB As above but with quantity price breaks ч 50 М. PASCACK ROAD LINE 
55 QUEUECB Cost-benefit waiting line analysis ( SPRING VALLEY, NEW YORK 10977 35 
56 NCFANAL Net cash-flow analysis for simple investment b 4 425-1 5 
57 PROFIND Profitability index of a project q (91 ) 
58 CAP! Cap. Asset Pr. Model analysis of project : 
Circle 138 on inquiry card. А 


wil have the common expense 
categories of food, shelter, transpor- 
tation, and clothing. The program 
listing shows possible categories, but 
I'm sure everyone will want to 
modify it to reflect specific needs. 

If you want to change specific 
category titles, modify the assign- 
ment statements in the procedure “in- 
itialize" (see listing 1). The program is 
set up for a total of 50 categories. To 
change the total number of cate- 
gories, modify the assignment state- 
ment in the constant declaration 
statement that sets "max. codes" to 
50. The first ten category codes are 
set up for items that will add to the 


balance; the remaining codes are re- 
served for items that will reduce it. If 
you want more codes for income 
categories, change the constant 
declaration that sets “max add | 
code" to 10. The item category is ac- 
cessed and stored by number, which 
speeds item entry and minimizes 
storage space requirements, If you 
need instructions, the program will 
list the item categories and their 
descriptions. 

One important aspect of selecting 
item categories is deciding how spe- 
cific to make the categories. For ex- 
ample, consider automobile expenses. 
Your first thought might be to lump 


Listing 1: The source listing for Pascal NOW written іп Pascal/MT +, version 5.2. 


PROGRAM checks; 


( Pascal/MT4 Version ) 


CONST max items 
пах. codes 50; 
пах add code - 
disk file - 


TYPE 
item data - 


END; 


VAR command : CHAR; 
code description 
items : 
item last : 
data file 4: 


lines printed : 0..80; 

code amount : ARRAY [1..max codes] OF REAL; 
entry. year : INTEGER; 

swaped : BOOLEAN; 

answer : CHAR; 

result : INTEGER; 
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300; 


RECORD 
item number : 
month : 
day 
year : 
amount : 
description : 
code : 


10; 
"А: tom8l1'; 


INTEGER; 
INTEGER; 

: INTEGER; 

INTEGER; 

REAL; 
STRING[30] ; 
INTEGER; 


ARRAY [1..max codes] OF 


ARRAY [1..max items] OF item data; 
l..max items; 
FILE of item data; 


all auto-related expenses together. 
Another method would be to classify 
auto expenses in more specific cate- 
gories: insurance, repairs, monthly 
payments, etc. By using the second 
method, it's easier to do other types 
of analysis. For instance, if you 
wanted to know how much you were 
spending on insurance policies, you 
could group auto with health, life, 
and other types of insurance. À good 
way to determine the exact nature of 
your expense categories is to review 
the checks you've written in the last 
year Or two. 

The specific data file name 
"A:tom81" is set in the constant 


Text continued on page 304 


STRING [15] ; 


Listing 1 continued on page 294 


Tired Of Your 


GENERAL LEDGER? 


* THE ULTIMATE PERSONAL CHECK REGISTER 


V ЕН S A- х A PROFESSIONAL ACCOUNTING SYSTEM 


ж A PERSONAL FINANCIAL MANAGER 


1 F D G z R * A SMALL BUSINESS ACCOUNTING SYSTEM 


ж A COMPLETE GENERAL LEDGER 


FOR YOUR YRS-60 MO 20, I, 000 or COLOR COMPUTER € APPLE 10 ө 1.5.01. € XEROX ө ATARI 
ALL MICROSOFT BASIC COMPUTERS 


TOW IT WORKS . . .. 


is acomplete accounting system that grows as you or your business grows. To 
start, your VERSALEDGER acts as a simple method of keeping track of your checkbook. Just 
enter your check number, date and to whom the check is made out to. As you or your business 
grows, you may add more details to your transactions .... account number, detailed account 
explanations, etc. 


e VERSALEDGER can give you an instant cash 


balance at anytime. (IF YOU WANT ІТ ТО) VERSALEDGER 

e VERSALEDGER can be used as a small per- ` 
sonal checkbook register. (IF YOU WANT IT 
TO) 


e VERSALEDGER can be used to run your 
million dollar corporation. (IF YOU WANT IT 
TO 


e VERSALEDGER prints checks. (IF YOU WANT 
IT TO) 


е VERSALEDGER stores all check information 
forever. (IF YOU WANT IT TO) 


е VERSALEDGER can handle more than опе 


= 
= 
-- 
Lodi 
-— 
-— 
[ond 
uu 
= 
سے‎ 


checkbook. (IF YOU WANT IT TO) СЕЕ INTRODUCTORY PRICE 
e VERSALEDGER can be used to replace a 
general ledger. (IF YOU WANT IT TO) $99, 95 


e VERSALEDGER HAS AN ALMOST UNLIMITED CAPACITY.... 
(300 checks per month on single density 5%” disk drives such as the TRS-80 Model-l) 
(500 checks per month on the Apple 11) 
. (2400 checks per month on the TRS-80 Model III) 
(6000 checks per month on the TRS-80 Model 11) 
(3000 checks per month on single density 8" CP/M) 


e VERSALEDGER will soon have an add-on payroll package. (IF YOU NEED IT) 
— CAN BE USED WITH 1 or MORE DISK DRIVES — 


VERSALEDGER HAS BEEN CREATED 


WITH THE FIRST TIME GOMPUTER USER IN MIND 


ET NEW TOLL-FREE 
RE Ss 
OU N. FASOUAVA ММАМ ج‎ è | О R D Е H LI N E 


SPRING VALLEY, NEW YORK 10977 (OUTSIDE OF N.Y. STATE) 


ADD $3.00 FOR SHIPPING IN UPS AREAS | (91 4) pt E (800) 431 -281 8 


ADD $4.00 FOR C.O.D. OR NON-UPS AREAS 
ADD $5.00 TO CANADA AND MEXICO 
ADD PROPER POSTAGE OUTSIDE U.S., CANADA & MEXICO *** ALL PRICES & SPECIFICATIONS SUBJECT TO CHANGE *** 


"E 


"Li E TIBET: HOUR 
sub! Be, LI ГАГЫ» e 4 


Circle 139 on inquiry card. 


Circle 286 оп inquiry card. 


INTEGRATED Listing 1 continued: 
BUSSING PROCEDURE initialize; 


{ set initial values } 
VAR count : 0..max items; 
BEGIN 
item last :- 1; 
FOR count :- 1 TO max codes DO 


The P&T-488 meets the IEEE- code description[33] 'Medical service' 


n nm Hn i n н 


code description[count] := ' : 
code description[1] := 'Balance forward'; 
code description[2] := 'Deposit E 
code, description[3] з= 'NOW interest ni 
code description[11] := ‘House payment ‘'; 
code description[12] := 'Car payment < 
code_description[13] := 'Gas & Electric '; 
code_description[14] := 'Gasoline rs 
code description[15] := 'Credit cards E 
code, description[16] :- 'Auto insurance "; 
РАЛЛИЯ, AA code_description[17] :- 'Entertainment  '; 
ا‎ code_description[18] := 'Telephone = 
— ن‎ code description[19] := ‘Auto maint. aE- 
code description[20] := 'Subscriptions  '; 
P&T-488 | code desci il oi [21] :- 'Clothing d 
VV INTERFACE | code_description[22] := 'Computer parts '; 
code description[23] := ‘Travel К 
code description[24] :- ‘Contributions  '; 
code description[25] :- 'Misc. auto Vs 
code description[26] :- 'Investments res 
code_description[27] := ‘Education ae 
code description[28] := 'Water & sewer  '; 
code description[29] :- 'Taxes cs 
Inexpensive S-100 computers code_description[30] := 'Books IE 
can now communicate with the code description[31] := 'Food E 
IEEE-488 instrumentation bus. code description[32] := 'Drugs '; 
488 1980 standard for control- code_description [34] : Tyme withdrawl | , 
lá. listener Atalk&. code description [35] : Misc. insurance'; 
| ' | code_description[36] :- ‘Dental > 
Interface software allows sim- code_description[37] := 'Professional hs 
ple communication with the 488 code description[38] :- 'Sewing/knitting'; 
іш ; 


busfrom Basic, Pascal and other 

high level languages. Interface END; 
software is available for CP/M®, 

North Star, or Cromemco. PROCEDURE newpage; 

Special features include an { print form-feed and 2 blank lines } 
interactive busmonitor program BEGIN 

and a functional self-test WRITELN(CHR(12) ) ; 

program. WRITELN; 

Price for (1) P&T-488 with software, WRITELN; 


assembled andtested:$ 450 (domes- END: lines printed :- 0; 
tic price) FOB Goleta, CA. ; 


code_description[50] ‘Misc. expenses ' 


PROCEDURE instructions; 
JCKLF { print description of program operation } 
VAR answer : CHAR; 


count : INTEGER; 


TROUT ^ pi tm 


WRITELN(' Checkbook program - T.E. Doyle "); 
PICKLES & TROUT WRITELN(' Version 1.23 1); 
P.O. BOX 1206, GOLETA, CA 93116 WRITELN; 


(805) 685-4641 WRITE(' Want instructions ? '); 
*CP/Misa registered trademark of Digital Research Listing 1 continued on page 296 


294 February 1982 © BYTE Publications Inc 


EPSON 


PRINTERS & ACCESSORIES 


Common Features of the MX80, MX80FT & MX100 Printers 


* 80 characters per second 

* Replaceable print head by user 

* User programable from BASIC 

* Bi-directional logie seeking printhead 
* 96 ASCII characters 

* Programable tabs (vert./horz.) 

* Carlridga ribbons 

* Self-test mode 


* Tractor/pin feed paper flow 

* Extreme reliabilit 

“ 12 Y: fonts under software contro! 
* 9x9 & 9x18 matrix 

Programable form feeds 
Compressed/expanded letters 
Parallel interface standard 

Double strike & emphasized modes 


MXBO... The Printer that started it all. All of the above features plus extreme ease of use. 
— — (ra ay - as wal 1 "ec — іп "eem Ме тр 
orrespondence prin sever & modes. Dip sw ns ma 

sel for dedicated applications. Complete forms programability әм BASIC software. 
MXSOFT ...Ail the features of the МХ00 but with FRICTION feed as well for the use of 
single sheets of paper or гой paper. An exceptional buy lor the user needing the single sheet 
capability. in the compressed mode 132 characters can be printed across the width of a page 
which means it can be used for any printouts that normally need a 15 inch wide printer. 


МХ100. Ал exceptional printer with a extra quiet printhead and extra heavy duty 
бер, bul cames nanard wit ыле Sophie whe loo Ie sm cote a 
ard w оға “ allow ihe user control 0 
individual dots tor designing specialized graphs. symbols. elc. А best buy for business use. 
pei rau M cluding Bit-I i f the TRS80 block 
above in -imaga graphics in place of the a 
sel. The Printer is unidirectional only. mobi tent x be printed but no po 
Only single density printings is support 
$CALL for BEST prices on Epson Printers 


АП Printers & accessories In STOCK пом!!! 
If you buy your EPSON somewhere eise you'll probably pay too much! 


EPSON ACCESSORIES, INTERFACES & CABLES 


a ЕСА 


* $25 if purchased with printer 
800-433-5184 


CABLE & INTERFACEto Mode! | Keyboard..$85 
APPLE interface & cable......................... $89 
PET IEEE interface & cable (Pet).............$79 
SERIAL А5232 unbuffered int.card......... $65 
SERIAL RS232 2k buffered int.card........ $149 
Epson to Color Computer card/cable.....$59 


Ай RIBBONS and CARTRIDGES in Stock 


Radio Shack LINE PRINTERS Line Printer МІ 
Daisy Wheel || Line Printer VII 
Line Printer V $1580 Line Printer VIII 


CUSTOM SOFTWARE FROM TCS 


Canet Integrated BINARY SEARCH TREE programs now available. This series of 
d rams fully implements the B-TREE structures including INSERTION, DELETION, EDITING 

TRAVERSAL. No more sorting or long data file searches and yet files can be larger than 
memory. Duplicate keys are fully supported. Files can be retrieved in sorted order via B- 
TREE Traversal. Each of the programs comewith fully commented source code so thatyou 
can use the modules in your own programming. А Screen oriented Input routine is also 
included in each module. The following B-TREE programs are now available and each 
includes all of the mentioned modules and full documentation: 


B-TREE Library (organize your home library keyed by author) 
B-TREE Video ( your video cassette library, prints labets, etc).............. 
B-TREE Mailing List (keyed by name or zip,label printing,etc) 


EPSON PACK А Utility Soft- 
ware package for MX80 & 80FT. 


MX80/CMD will send all printer commands 
from DOS. BIGLETT/BAS prints targe Graphic 
| Letters. EPSON/SUB merges with BASIC pro- 
grams allowing 2 letter mneumonic 
commands to be sent to printer. JKL Patchs 
allow JKL in NEWDOS 80 1.0 & NEWDOS 2.1 to 
| send graphics properly. DEMO/BAS tutorial 


EPSON PACK 2 - GRAFTRAX 


version for МХ80, 80FT & МХ100. This 
package includes updated versions of 
modules in y yp son Pack. A screen 
oriented BIT IMAGE С ICS generator util- 
Y is provided. Create your special 
characters, symbols, etc. directly on your 
monitor and then send to printer. Printout in- 
cludes собе to n тт am " 

ram of use of printer. LABEL/BAS custom Save Needed соба as GAS program ‘Ine 10 
«у р ics. DEF- disk. Then MERGE these into your BASIC pro 
ASIC com- gram. Also demo programs showing use of 

it-Image pm. Full documentation. 

INTRO SPECIAL: $24.95 with printer or 
GRAFTRAX. $34.95 separately. $7.50 tor 
update of old Epson Pack 


abel making program with gra 
STATE/SUB allows one word B 
mands for centered titles, titles with borders, 
etc. А great program package for EPSON fans. 
SPECIAL DEAL: $24.95 with printer $34.95 
seperately. Specify Model 1 or Ill..disk only 


ZAP3 - Direct read/write access to any TRSDOS 1.2 or 1.3 sector. Disable Passwords & 
access levels. Self ге ting. Modify any sector in НЕХ or ASCII. Includes many patches to 
TRSDOS 1.2 & 1.3. Alsa СӨРТІТ to allow backups of SCRIPSIT. VISICALC, etc. Just....$24.95 
SDIR - Super directory manipulation for TRSDOS 1.2 or 1.3. Alpha 4 column directory & 


free space. Display a range of programs by extension. Change name and date. Generate 
report of location of any program on diskette. Just....$14.95 


SPECIAL DEAL: Buy ZAP3 & SDIR together for .... $29.95 


CASIO ELECTRONIC ORGANS have arrived!!! 


The fantasic CASIO Electronic Organs аге here in force. Fully equal to any $2000 traditional 
Organ with dozens of exciting WEW features not seen on other musical instruments: 


CASITONE СТ--403 (25 Instruments,16 rythms,chord memory,etc.)................... $519 
CASITONE CT-701 (programabie, barcode reader,51 keys,etc.,etc.).................. $835 


Circle 357 on inquiry card. 


graphic 8 
minded a excellent entry level printer. It has most all of the E 


on the MX70 An inexpensive heavy duty printer. E 


TEXAS COMPUTER SYSTEMS 


Offers Lowest Prices on 


ШЕЕ: 


Model 11 64K The best buy for small business needs 
| апа уе! completely expandable as 

our business grows. Easy to use for | 

he beginning operator. We have in 
STOCK all accessories and disk 
expansions as well as printers and 
soltware. IMPORTANT: We also | 
have CP/M for the Model Jl plus a | 
large amount of support software. All 
of these items at our fabulous 
DISCOUNT prices. We ship from DFW 
by air and fully insured for FAST safe 
delivery. 


HARD DISK SUPPORT FOR THE MODEL Il...NOW! 


5. 10 or 20 енеме (up to 80 Megabyles) for the Model 11. Full CP/M support Also full 
support tor TRSDOS and all TRSDOS software Multiple computers (multi-user) сап be con- 
nected to these hard disk systems and can share and access common data bases under both 
CP/M and TRSDOS. The same common data base can even be accessed simultaneously b 

several users We use lop of the line CORVUS Hard Disk Drives which have а proven track 
record and have outsold all of their competitors combined in the microcomputer market 
Model | and ІШ are also supported by these Hard Disk Systems. $Call for our LOW prices 


| COLOR COMPUTERS 


Orginal mig.warranty on these 
4K Level 


The following with quality TCS memory å our 
own 180 day limited warranty: 


Model ІШ 32K 
Model Ill 


EXPANSION KITS 


Our DISK ORIVES are made by Tandon the 
same company that makes the drivesused by 
Radio Shack. These drives are 40 track. 
double density, 5 millisecond stepping rate 
and are fully burned in for 48 hours. These 
drives have the same specifications as the 
drives used by Radio Shack. No soldering or 
modifications 10 cng circuitry 15 
necessary. The following kils are available: 


$459 32K Extended Basic 
The following with Radio Shack Warranty: 
| 0 
Model 111 48k 2 Drives RS232.$2069 
glass epoxy board and gold plated contacts in 
has slotted holes for easy installation of the 


items: TCS 180 day Limited warranty on TCS items 
Level 1 
99 
$569 32K Upgrade Kit (TCS) Uu 
Color Disk 0...$499 Disk 1..$349 EPSON/COLOR Int.& cable 9 
Model Ill 16k 
Model 111 32k 
MODEL 11 DISK 
We use the highest quality fibergiass 
our TCS ==, Тһе finest switching 
POWER SUPPLY available is also provided 
drives and includes all {һа power and data 
cables necessary to install the controller, 


$439 16K Extended Basic 
TRS80 MODEL IlI COMPUTER SYSTEMS 
Model Jil 48k $1089 
CONTROLLER BOARDS with double sided 
The aluminum MOUNTING HARDWARE 
drives and power supply. 


KIT 1 Controller, Power Supply & Mounting Hardware............... $379 

| KIT 2 Controller, Power Supply, Hardware & 1 Disk Drive........... $595 

| KIT 3 Controller, Power Supply, Hardware & 2 Disk Drives.......... $819 
KIT 4 One Tandon Disk Drive (bare drive only)............................ $219 
KIT 5 16K of High Quality TCS Memory chips............................. $49.95 | 
KIT 6 32k of High Quality TCS Memory chlps.............................. $79.95 
MODEL Ill 48K 2 DISK DRIVES KIT....$1753 


Yes, you read it right. A complete 48k 2 Disk Drive Model Ill computersystem for just 
$1753. Here's what you get: one TRS80 Model 111 16k Computer in factory carton, one 
CONTROLLER, РОУУЕН SUPPLY 4 HARDWARE kit (kit 1), two Tandon Disk Drives 
and 32K of TCS Memory. You also receive several important extras that make this a 
complete super kit. These extras include a complete illustrated instruction and trouble 
shooting manual, a TRSDOS 1.30peratingsystem and manual and a special diagnostic 
Diskette for ша the unit after you have put it together. Тһе only tool necessary = a 
screwdriver. EVERYTHING is included in this kit and the price is right.. $1753 


MODEL Ill 48k 2 DISK DRIVES $1895 


Above KIT fully assembled, with 48 hour burn-in test & 180 day TCS Limited Warranty" 
DEALER INQUIRIES ARE INVITED ON THE ABOVE TCS KITS 


For fast. efficient service. Heart Of we can air freight trom Dallas 


TEXAS COMPUTER SYSTEMS 


P.O. Box 1327 Arlington, Texas 76004-1327 


Toll Free Number 800 433-5184 
Texas Residents 817 274-5625 


Payment: Money order, cashiers or certified ° Prices subject to change at any time 
check. Prices above reflect3?ocash Discount * No Tax out-of-state. Texans add 5% 
Call for Visa/MC card prices. * Many items shipped FREE. Call tor quote. 
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Listing 1 continued: 


READ (answer); 


WRITELN; 
IF (answer - 'Y') OR (answer - 'y') THEN 
BEGIN 
newpage; 
WRITELN(' -- Commands --'); 
WRITELN: 
WRITELN(' A - Add ап item'); 
WRITELN(' R - Remove ап item'); 
WRITELN(' P - Print all items'); 
WRITELN(' B - Print balance'); 
WRITELN(' S - Sort by date'); 
WRITELN(' D - Dump to disk'); 
WRITELN(' L - Load from disk'); 
WRITELN(' Q = Quit'); 
WRITELN; 
. WRITELN; 
WRITELN('Code Description'); 
FOR count := 1 TO 27 DO 
WRITE('-'); 
WRITELN; 
FOR count :- 1 TO 50 DO 
IF code description[count] <>" ' THEN 
WRITELN(count:3,' ' , Code, description[count]); 
END; 
END; 


PROCEDURE heading; 


print heading for new page of item printout ) 
VAR count : 0..79; 


BEGIN 
WRITE(' Item Date Amount Description'); 
WRITE(' Code'); 
WRITELN; 
FOR COUNT := 1 TO 79 DO WRITE('-'): 
WRITELN; 
END; 


PROCEDURE item print( count : INTEGER); 
{ print data on one item } 
BEGIN 
WITH items[count] DO 
BEGIN 
WRITE(item number:5); 
WRITE (month:5, '/"') ; 
IF day « 10 THEN 
WRITE('0',day:1) 
ELSE 
WRITE(day:2); 
WBITE('/',year:2); 
WRITE(amount:11:2); 


WRITE (' ',description) ; 
WRITE(' ',code_description[code] ); 
END; 

END; 


PROCEDURE print_all; 
{ print data for all items in file } 
VAR count : INTEGER; 
BEGIN 
newpage; Listing 1 continued on page 298 
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Circle 329 оп inquiry card. 


-УРМАМӘНІР, 


We opened our doors with two 
basic goals: 

To distribute as many software 
packages to as many dealers 
as possible. 

And to make money doing so. 

Our success on both counts is the 
result of hard work, a positive busi- 
ness attitude and a recognition that 
you, as a retailer, have a right to be 
treated fairly and honestly by your 
distributor. 


We're 1-up for three 
good reasons: 


1. We always offer a wide selection 
of the latest and best microcom- 
puter software packages available 
anywhere. (Why should you have 
to hunt for what you need?) 

2. Our dealer discounts start with 
quantities of 1. (Remember all 
those times you just wanted one 
or two to see how they'd sell?) 

3. We don't play The BackOrder 
Game. (If we can't ship your order 
within 48 hours we'll let you know, 
instead of hanging you out to dry.) 
If there's anything else we can do 

for you, just let us know. Because 

were 1-ир and we intend to stay 
that way. 
software Distributors, 9929 

Jefferson Blvd., Culver City, 

CA 90230. Telex 4990032 BVHL, 

ATT: SOFT 


For our dealer info тте 
668-0238 toda 


SOFTWARE 
DISTRIBUTORS 


We won't leave you holding the bag. 
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Listing I continued: 


heading; 
FOR count :- 1 TO item last-l DO 
BEGIN 
IF lines printed - 55 THEN 
BEGIN 
newpage; 
heading; 
END; 
item print(count); 
WRITELN; 
END; 
WRITELN; 
END; 


PROCEDURE balance; 
( Print totals by categories and net balance ] 
VAR item : 1..пах items; 
balance : REAL; 
BEGIN 
FOR item := 1 TO max codes DO 
code amount[item] :- 0.00; 
balance := 0.00; 
FOR item := 1 ТО item_last-l DO 
WITH items[item] DO 
code_amount[code] := code_amount[code] + amount; 
FOR item := 1 to max_add_code DO 


balance := balance + code amount[item]; 
FOR item :- max_add_code+l TO max codes DO 
balance := balance - code amount[item]; 
newpage; 
WRITELN(' Category Amount'); 
FOR item := 1 TO 32 DO 
WRITE('-'); 
WRITELN; 
FOR item :- 1 to max codes DO 
IF code amount[item] <> 0.00 THEN 
WRITELN(code description[item],' -',code amount[item]:14:2); 


FOR item :- 1 TO 32 DO 
WRITE('-'); 
WRITELN: 
WRITELN('Balance stbalancétldt2); 
WRITELN; 
END; 


PROCEDURE remove; 

( remove item from file ] 

VAR remove : CHAR; 
found,item : INTEGER; 
item remove : INTEGER; 


BEGIN 
found :-0; 
WRITELN; 
WRITE(' Remove item number - '); 
READ(item remove); 
FOR item := 1 TO item last-1 DO 


IF items[item].item number - item remove THEN 
found :- item; 
WRITELN; 
IF found <> 0 THEN 
BEGIN 
heading; 
1 tem_pr int (found) ; Listing I continued on page 300 
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Floppy Disk Drives 


The Data Trak 3 double-sided double-density drive uses 


state-of-the-art technology to give you superior data integrity through im- 
proved disk life, data reliability, and drive serviceability using 54" media. 

Qume's independent head load yields wear characteristics far superior to 
competitive drives. This superior wear performance produces savings on both 
diskette usage and drive maintenance. 


Improved data reliability, resulting from superior amplitude and bit shaft 
characteristics, optimizes operator efficiency and reduces processing time for 
end-users. 

And Data Trak's unique modular design means simplified field servicing for 
you and your customers. 


Design Features 
Expanded storage capacity e Two-sided, double-density 


Proven head carriage assembly e Ceramic head with tunnel erase e Dual-head 
flex mounting arrangement e Superior head load dynamics 


Precise lead screw actuator e Fast access time — 12 ms track-to-track е Low 
friction and minimum wear e Low power dissipation 


Additional features e Industry standard 54" media format • ISO standard write 
protect e Door lock out for media protection e Requires DC voltage only e 


Daisy Chain up to 4 drives e Heads load on command independent of loading 
media 


Product Specifications 


Performance Specifications e Capacity: Unformatted: 437.5K or500K bytes; Qume 
Formatted: 286.7K or 327.7K bytes e Recording Density: 5456 ВРІ е Track Den- 


Qume. Data Trak 


Distributed A RH 
by: SHOPS 


computer 


products, inc. 


sity: 48 TPI e Cylinders: 35 or 40 е Tracks: 70 or 80 e Recording 
Method: FM or MFM e Rotational Speed: 300 RPM e Transfer Rate: 
250K bits/second e Latency (avg.): 100 ms е Access Time: Track-to- 
track 12 ms; Settling 15 ms е Head Load Time: 50 ms 


The Data Tr ak 9 double-sided double-density drive uses 


State-of-the-art technology to give you superior data integrity through im- 
proved disk life, data reliability, and drive serviceability. 


Qume's innovative approach to controlling head load dynamics yields wear 
characteristics far superior to competitive drives. In independent evaluation, 
Data Trak 8 is setting industry standards for tap test performance. This superior 
wear performance produces savings on both diskette usage and drive 
maintenance. 


Improved data reliability, resulting from superior amplitude and bit shift 
characteristics, optimizes operator efficiency and reduces processing time for 
end-users. 

And Data Trak’s unique modular design means simplified field servicing for 
you and your customers. 


Design Features 
Expanded storage capacity e Two-sided, double-density 


Fully ІВМ compatible е IBM 3740 and System 32 drives е IBM 3600 and 4964 
drives ө IBM System 34 drives 


Proven head carriage assembly e Ceramic head with tunnel erase e Dual-head 
flex mounting arrangement e Superior head load dynamics 


Fast, precise steel belt drive e Fast access time — 3 ms track-to-track e Low 
friction and minimum wear e Low power dissipation 


Additional features e ISO standard write protect e Programmable door lock e 
Negative DC voltage not required e Daisy Chain up to 4 drives e Side-by-side 
mounting in standard 19" RETMA rack e Compatible with Shugart 
SAB50/SAB51 


Product Specifications 


Perlormance Specifications e Capacity: Unformatted: 1.6 Mbytes/disk; 
IBM Format: 1.2 Mbytes/disk e Recording Density: 6816 ВРІ e Track 
Density: 48 TP! e Cylinders: 77 e Tracks: 154 e Recording Method: 
МЕМ е Rotational Speed: 360 RPM e Transfer Rate: 500Kbits/sec- 
ond e Latency (avg.): 83 ms e Access Time: Track-to-track 3 ms; 
Settling 15 ms; Average 91 ms е Head Load Time: 35 ms е Disk: 
Diskette 2D or equivalent 


eMe 
computer 
products, inc. 


i, 1198 E. Willow, Signal Hill, CA 90806 
Call Toll Free (800) 421-7701 


Circle 34 on inquiry card. 


AUTHORIZED DISTRIBUTOR FOR QUME 
CALL FOR PRICE AND DELIVERY 


(21 3) 995-6431 or (7 1 4) 891-2663 іп catitornia 
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Listing I continued: 


WRITELN; 
WRITELN; 
WRITE(' Remove ? '); 
READ(remove); 
IF (remove = 'Y') OR (remove = "у!) THEN 
BEGIN 
FOR item := found TO item last-1 DO 
items[item] :- items[item-*1l; 
item last :- item last-1; 
END; 
END; 
IF found - 0 THEN 
WRITELN(' Item not in list ....'); 
END; 


PROCEDURE entry; 
( console entry of check/deposit data ) 
VAR ch : CHAR; 
BEGIN 
REPEAT 
WITH itemsfitem last] DO 
BEGIN 
description := ' : 
WRITELN; 
WRITE(' Item number ? '); 
READLN(item number); 
WRITE(' Month ? '); 
READ (month) ; 
WRITE(' Date ? '); 
READ (day) ; 
WRITE(' Amount ? "); 
READ (amount): 
WRITELN(' еты د‎ E E- 
WRITE(' Description ? '); 
READLN(description) ; 
WHILE LENGTH(description) <> 30 DO 
description := CONCAT(description,' '); 
WRITE(' Code ? ); 
READ (code) ; 
year := entry_year; 
WRITELN; 
END; 
heading; 
item print(item last): 
WRITELN; 
WRITELN; 
WRITE(' Correct ? '); 
READ (ch); 
UNTIL (ch = 'у') OR (ch = 'Y'); 
items[item_last+l] :- items[item_last]; 
items[item_last+l].item_number :- 0; 
item last :- item_last+l; 
WRITELN; 
END; 


м 


PROCEDURE swap_items(item : integer ; VAR swaped : BOOLEAN); 
{ exchange file data at location with location+l } 
BEGIN 


items[max_items] :- items[iteml; 
items[item] :- items[item-41l; Listing 1 continued on page 302 
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| learned that | could get specific advantages when 
purchasing from А.Е.І. 


А.Е... has valuable knowledge gained from selling 
millions of dollars of computer equipment, and will 
take the time to discuss which equipment is right for 
me. 


Based on its vast experience, А.Е. sells only reliable 
equipment. 


А.Е. can test and configure equipment to match my 
System. 


А.Е. will initalize my software to match my system, 
saving me valuable time. 


A.E.l. stocks repair parts and can answer my 


“I found out why 
V.I.P-'s call A.E.|.” 


technical questions, and expedite repairs to my 
equipment when necessary. 


A.E.l. is price competitive even when compared to No 
Service sales companies. 


| learned that 40% of all А.Е. sales are to public and 
semi-public institutions, such as the Universities of 
Nebraska, Virginia, Kentucky, California, M.I.T., the 
U.S. Air Force, Princeton; as well as scores of major 
corporations. 


Calling A.E.l. is the smartthing їо do. 
* A.E.. does not wish to imply that any of these fine 


organizations endorse A.E.I., merely that А.Е. is proud 
to have them as customers. 


A PARTIAL LIST OF PRODUCTS AVAILABLE AT A.E.l. 


C nj 


NORTHSTAR HORIZON 


e» | & | ош 


MORROW DECISION COMPUTER 
TELEVIDEO COMPUTER PRODUCTS nds M o al А = SYSTEMS GROUP 
i 1 
List Sell E on Decision 1 BASIC 1725 1350 POL. ча 
й HR2-2Q-654K 4495 3149 List Sell кән 2800 Computer 5035 
TEN Ee ure Бес 2550 HRZ-20-5AK-HD5 6635 499% ADV.2Q-5AK 3995 CALL eg pus Ram EP d DM-6400 Memory 760 585 
75-802 ComputiTerminal 3495 2796 HR2-20-644-HD18 9270 6749 $10 Board 175 CALL Swichboard ШО 259 210 ОМВ-5400 Memory 995 735 
TS-802H ComputTermin. 6995 5596 NorthStar is discontinuing many of their al т, а б: Select drives from Morrow disc systems ED 197 d бан Me 568 
Т5-806 Multi User Proc. 7195 5749 horizon products. Call for availability Graphics Option 299 CALL tor desired configuration, 
and price of any produci not listed. 
— 
a, РУ 
NORTHSTAR SOFTWARE MODEMS 
TELEVIDEO TERMINALS DET а TEC MORROW DISC SYSTEMS ERO SOFTWARE 
List Sell Northword DIO 399 2% Са! Модет 189 140 f | List — Seil Wordstar ee Е 
910 Terminal 699 575 Mailmanager ОЮ 299 235 D-Cat 199 150 Discus 2D 1 Drive 1095 849 Apple Wordstar 375 275 
912 Terminal 925 659 Intomanager DIQ 499 355 Auto-Cat 249 190 Discus 2D 7 Diiva 1875 192 С 250 190 
920 Terminal 995 725 General Ledger ОЮ 599 475 Apple-Cat 389 310 Discus 2 +2 1 Drive 195 — 1075 Mailmerge 150 100 
925 Termina! 995 750 475 DC Hayes Micro-100 29 3% Discus 2 + 2 2 Drive A 1859 Datastar 350 250 
950 Terminal 1195 900 475 DC Hayes Smart Modem 279 240 М M ۴ Та meis Supersort 250 190 
a. 
— 57) ann 
NEC PRINTERS TEXAS INSTRUMENTS PRINTERS EPSON PRINTERS LINE PRINTERS DISC-CABLES | 
i ; Lis! бей 
List Sell List бей List Sell List Sell й 
3510-1 30CPS Serial 2450 2050 ТІ-810 BASIC 1645 1398 мх-80 645 CALL Okidata 82A 9 550 MO 5» 2 s5 36 
7710-1 5SCPS Sarial CALL CALL TH810 Fuli ASCII 1745 1479 pel pi FT m EAT Okidata 83A 1195 — 699 Memo АТАН BE An 
E5101 БСР Se Goss 2495 TREO NO RAS 1902 que Cai pes ticing on Interfaces and cables ees cone a eee Memorex 8" 2D 70 50 
al 3055 2495 T1820 R/O BASIC 1995 1625 pricing Anadex 9501 1650 1285 Boone са 4 20 
5520-1 KSR Serial 3415 2895 T-820 KSR Package 2395 1950 Ба а Tn COS 2 2 


= 


Circle 39 on inquiry card. 


—SEE THESE PRODUCTS AND MORE IN OUR SHOWROOM— 


PRICES CHANGE DAILY—CALL OR VISIT FOR CURRENT PRICING 


AUTOMATED EQUIPMENT, INC. 
18430 WARD STREET, FOUNTAIN VALLEY, CALIFORNIA 92708 


(714) 963-1414 
(800) 854-7635 


Listing I continued: 
items[item+l] := items[max_items]; 
Swaped := TRUE 

END; 


PROCEDURE date sort; 

{ sort data file by date } 

VAR finish , item : 0..max_items; 
date first , date second : REAL; 
item first , item second : INTEGER; 


BEGIN 
finish :- item last-2; 
REPEAT 
swaped :- FALSE; 
FOR item :- 1 TO finish DO 
BEGIN 
WITH items[item] DO 
BEGIN 
date first :- year * 10000.0 + month * 100.0 + day; 
ijtem first :- item number; 
END; 
WITH items[item+l] DO 
BEGIN 
date second :- year * 10000.0 + month * 100.0 + day; 
item second :- item number; 
END; 
IF date first > date second THEN 
swap items(item,swaped); 
IF (date first = date second) AND (item first > item second) 
Swap items(item,swaped); 
END; 


IF finish > 2 THEN 
finish :- finish -1; 
UNTIL NOT swaped 
END; 
PROCEDURE dump; 
( write file of item information to disk } 
VAR count : INTEGER; 
BEGIN 
ASSIGN(data, file,disk file); 
REWRITE (data. file); 
FOR count :- 1 TO item last DO 
BEGIN 
data file^ :- items [count] ; 
PUT(data file); 
END; 
CLOSE(data file,result); 
END; 


PROCEDURE read. disk; 


( load data from disk to file ] 
BEGIN 
WRITELN; 
ASSIGN(data file,disk file); 
RESET (data. file); 
item. last :- 1; 
REPEAT 
items[item last] := data file^; 
GET(data file); 
WRITE('."'): 
IF item last MOD 10 = 0 THEN 
WRITELN; 
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THEN 


Listing 1 continued: 


item_last := 


item_last + 1; 


UNTIL items[item_last -1].item number = 0; 


item_last := 
WRITELN; 


item last -1; 


CLOSE(data file,result); 


END; 


PROCEDURE prog commands; 
{ console entry of program 


BEGIN 
WRITELN; 
WRITE(' 
READ (command) ; 
CASE command OF 


Command ? ') 


command |) 


'A','a' s: entry; 
'B','b' : balance; 
'Р','р' s print.all; 
'R','r'! ¢ remove; 
'S','s' ¢; date. sort; 
'D','d' : dump; 
'L','1' : read disk; 
ELSE 


IF (command - 


10!) OR (command = 'g') THEN 


WRITELN(' Leaving Program!) 


ELSE 
WRITELN(' 
END; 
END; 


{ mainline program } 
BEGIN 
initialize; 
instructions; 
WRITELN; 
WRITE(' Enter year 
READ(entry. year); 
WRITELN; 
WRITELN; 
read disk; 
REPEAT 
prog. commands; 
UNTIL (command - 
WRITELN; 
WRITE(' Save file ? 
READ(answer); 
IF (answer - 
dump; ` 
END. 


A> 


Text continued from page 292: 


declaration section. Change this 
statement to your specific file name. 
If you're keeping track of several 
NOW accounts, you'll find it more 
convenient to compile separate ver- 
sions of the program for each account 
and maintain each version on a dif- 
ferent disk. The program is set up to 


Invalid command 


'q') OR (command - 
ix 


'Y') OR (ansvwer - 


ата!) 


2-digit " for new 


OF; 


'y') THEN 


load the data file automatically when 
the program is run. This poses a 
problem the first time you run it. 
How do you load a file that doesn't 
exist? The best way to handle this 
problem is to first compile a version 
of the program without the 
"read. disk" statement in the main- 


entries - 


Hrs 


e 


line section. Run this version, add 
one item to the file, and do a write to 
disk. Recompile the program with the 
"read. disk" statement in the 
mainline section and use that version 
thereafter. This may take a little extra 
effort initially, but it makes the pro- 
gram much more convenient. 
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Go with McGraw-Hill's 


. 
ж 
* 


f малча + - 


THE PASCAL HANDBOOK. By 
Jacques Tiberghien. 471 pp. A sin- 
gle reference manual that tames 
this unruly language. Every feature 
of Pascal is explained in a brilliantly 
organized format that covers the 
major Pascal dialects, including 
Jensen and Wirth's original defini- 
tion, with the CDC implementation 
... the proposed ISO Standard... 
UCSD Pascal ... Pascal 1000 
(HP1000)...OMSI Pascal-1...and 
Pascal/Z. 

582365-98 

(Counts as 2 of your 3 books) 


$27.50 


MICROPROCESSOR APPLICATIONS 
MANUAL. By Motorola Semicon- 
ductor Products, Inc. 720 pp., il- 
lus., 8Y2 x 11 format. With nuts- 
and-bolts practicality, this manual 
bythe Motorola people (who should 
know) gives you detailed applica- 
tions information on micro- 
processors. Assumes no prior 
knowledge on your part about 
MPUs. 

435/2788 $42.50 
(Counts as 2 of your 3 books) 


zm - 


жота” E m — --- ж — 


AIK 
e! 
"Hill. 


MUT Di 


COMPUTER CAPACITY. By Melvin J. 
Strauss. 288 pp., tables and 
charts. The key purpose ofthe book 
is to provide both senior manage- 
ment and DP practitioners with a 
methodology for identifying and 
quantifying issues of capacity and 
demand within the data center 
without becoming entrapped by 
language problems 


582317-9 $24.95 


by Anthony Ralston and C. L. Meek. 1,500 pp., 60 


| ENCYCLOPEDIA OF COMPUTER SCIENCE. Edited 
| 


illus., 100 charts, 7 x 10 format. This first and only 


in-depth coverage of the entire field of computer 
science in a single volume is comprehensive and 


completely up to date. 
769/01X A 


$60.00 


(counts as 3 of your 3 books) 


TAKE ANY 3 BOOKS 


FOR ONLY 5100 EACH 
when you join the 


COMPUTER PROFESSIONALS 


BUILD YOUR OWN 280 COMPUTER. 
By Steve Ciarcia. 330 pp., dia- 
grams, softbound. Written for peo- 
ple who don't need an introductory 
electronics handbook. its admira- 
bly achieved objective is to present 
a practical, step-by-step analysis 
of digital computer architecture 
and the construction details for a 
complete and functional micro- 
computer. 

109/621 $12.75 


DATA STRUCTURES USING PAS- 
CAL. By Aaron M. Tenenbaum and 
Moshe J. Augenstein. 544 pp., il- 
las. With its emphasis on struc- 
tured design and programming 
techniques, this definitive work 
takes you on a trailblazing journey 
through Pascal. Separate chapters 
aredevotedto the stack, recursion, 
queues and lists, Pascal! list pro- 
cessing, trees, graphs and their 
applications. 

582230-X $23.95 


HOW TO BUILD YOUR OWN WORK- 
ING MICROCOMPUTER. By Charles 
K. Adams. 308 pp., 214 illus. and 
tables. Everything youneedto know 
to build your own microcomputer 
with a handful of chips! The author 
takes you through the hardware... 
assembly and running of the sys- 
tem ... and details the instruction 
set and mechanics of program- 
ming. ? 

582267-9 $14.50 


APPLE PASCAL: А Напаѕ-Оп-Ар- 
proach. Ву Arthur Luehrmann & 
Herbert Peckham. 426 рр., spiral- 
bound. rinally, a how-to-use- 
PASCAL book for Apple computer 
users that makes a complex lan- 
guage as easy as (forgive us!) 
applesauce. Takes you from “total 
ignorance” all the way up to very 
impressive competence in the use 
of that rather complex language, 
PASCAL. 


491/712 $10.95 


BOOK CLUB (values up to $75.00 )* 


MICROPROCESSORS /MICROCOM- 
PUTERS/SYSTEM DESIGN. By 
Texas Instruments Learning Center 
and the Engineering Staff of Texas 
Instruments, Inc. 634 рр., illus., 
outsized 7¥4 x 10¥, format. The 
book takes you through the devel- 
opment of memory-to-memory ar- 
chitecture, shows you the compo- 
nents, and details programming 
methods and techniques. 


637/58X $24.50 


MINICOMPUTER SYSTEMS: Or- 
ganization, Programming, and 
Applications. By Richard H. Eck- 
house, Jr. and L. Robert Morris. 
2nd Ed., 491 pp., illus. Updated, 
revised, and expanded, this is a 
book for every systems program- 
mer, systems designer, computer 
scientist, and application special- 
ist who wants to know more 
about microcomputer hardware, 
software, and design. 
787/026 $21.95 
AUTOMATIC DATA PROCESSING 
HANDBOOK. Edited by The Diebold 
Group. 976 pp., 269 illus. Written 
by a staff of internationally recog- 
nized authorities on ADP, this com- 
prehensive handbook explains sys- 
tems, programming and the lan- 
guages, communications pro- 
cesses, and the design and instal- 
lation of today's computers. 
168/0758 

(Counts as 2 of your 3 books) 


SOFTWARE DEBUGGING FOR MI- 
CROCOMPUTERS. By Robert C. 
Bruce. 351 pp., illus. Takes you 
through the fundamental methods 
for finding errors, glitches, and 
faults in programs ... goes on to 
techniques for tracking down and 
exterminating program bugs ... 
then combines these techniques 
into a complete debugging plan. 

582075-7 $18.95 


$49.95 


COMPUTER PROFESSIONALS’ 
BOOK CLUB 


MEMERSHIP ORDER CARD о 


Please enroll me a: 3 member and send me either the ENCY- 
CLOPEDIA OF COMPUTER SCIENCE. billing me only $3.0 or 
апу 3 ather books, billing me only $1.00 each, plus local tax, 
postage and handling. If not satisfied, | may return the books 
within 10 davs and my membership will be cancelled. | agree 
to purchase a minimum of four additianal books during the 
next 2 vears as outlined under the club plan de: ribed in this 
ad. Membership in the club is cancelable bv me апу time af- 
ter the four book purchase requirement has been fulfilled. 


L] Check hare ifyou want ENCYCLOPEDIA OF 

.. COMPUTER SCIENCE !769/01X). 

L] Check here if you pr fer three other volumes, and 
indicate belaw hy number the books vou want. 
A few expensive books (noted in the descriptions) 
count as more than one choice 


Orders from outside the U.S. must be prepaid with 
international money orders in U.S. dollars. 


Мате 


Address АИ. Ё 


Citv, State, Zip 


Corporate Aff liation 


This order subject to acceptance by McGraw-Hill. All prices 
subject to change without notice. Offer good only to new 
members. A postage and handling charge is added to all 


shipments. BYTE P39530 


© 
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COMPUTER PROFESSIONALS’ 
BOOK CLUB 


MEMERSHIP ORDER CARD 


Please enroll me as a member and send me either the ENCY- 
CLOPEDIA OF COMPUTER SCIENCE, billing me only $3.00. or 
any 3 other hooks, billing me only $1.00 each, plus local tax, 
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THE DEVIL’S ОР DICTIONARY. By 
Stan Kelley-Bootle. 160 pp., 
softbound. This devilishly clever lit- 
tle book is guaranteed to fill anyone 
who has ever slaved over a hot ter- 
mina! with savage delight. Some 
500 computer words and terms are 
misdefined, from abacusto your pro- 
gram. 


340/226 $7.50 


MICROCOMPUTER INTERFACING. 
By Bruce Artwick. 352 pp., 117 il- 
lus. In this up-to-date, complete 
design guide you'll find the de- 
tailed descriptions and explana- 
tions necessary to enable you to 
select, build, and interface micro- 
computer systems to virtually all 
applications. Advanced interface 
devices and methods are thor- 
oughly examined and illustrated. 


789/436 $24.95 


PERSONAL COMPUTING: Нага- 
ware and Software Basics. Elec- 
tronics Book Series. 224 pp., 175 
illus,, 8Y2 x 11 format. Gives you 
comprehensive putdanee to the 
present state of the art in personal 
computers—an overall survey of 
the technology and methods avail- 
able to perform various tasks, facts 
about the work others are doing— 


PROGRAMMING AND INTERFAC- 
ING THE 6502— With Ехрегі- 
ments. БУ Marvin L. De sone? 414 
pp., heavily illus., softbound. This 
guide not only teaches you all you 
must know about ramming and 
interfacing the 6502, but it also 
carries you to a high level of under- 
standing and proficiency quickly 
and painlessly. 

582080-3 $15.95 


280 USERS MANUAL. By Joseph 
Carr. 326 pp., with diagrams, 
charts and tables. Takes you 
through every opportunity the ZAP 
can offer. It covers 280 pin defini- 
tions, CPU control signals, support 
ships, interfacing peripherals, and 
much more. It also includes a 177- 
page Z80 instruction setsoyoucan 
study the instructions on a one- 


by-one basis. 

582336-5 $13.95 
ELECTRONIC GAMES: Design, 
Programming, and Trou- 
bleshooting. By W. 


H. 
Buchsbaum and R. Mauro. 335 
pp., 338 illus. Information you 
need to design, program, and trou- 
bleshoot electronic games is right 
here in this widely popular hands- 
on guide. 


PROGRAMMING LANGUAGES. By 
Allen B. Tucker, Jr. 439 pp., illus. 
Gives you not only the principles of 
design but the applications of six 
major programming languages. 
Shows you their strengths and 
weaknesses in solving various rep- 
resentative "benchmark" prob- 
lems. | 
654/1588 $28.50 
(Counts as 2 of your 3 books) 


BIT-SLICE MICROPROCESSOR DE- 
SIGN. By John Mick and Jim Brick. 
398 pp. All in one place—the cru- 
cial information you've been need- 
ing about the 2 familv of bit- 
slice microprocessor components. 
This remarkable “first” designs 
right before your eyes not just one 
but two complete 16-bit machines! 
417/814 $24.00 


Be sure to 
consider these 
important 
titles as well! 


6502 SOFTWARE DESIGN. Ву L. J. 


Scanion 
582138-9 $10.50 


THE GIANT HANDBOOK OF COM- 
PUTER PROJECTS. By the Editors of 


29 mopar’ 

582012-9 $15.95 
SYNTAX OF PROGRAMMING LAN- 
GUAGES: Theory and Practice. By 
R. С. Backhouse 

582064-18 $25.95 
(Counts as 2 of your 3 books) 


STRUCTURED PROGRAMMING: 
Theory and Practice. By R.C. 
Linger, H.D. Mills, & B.I. Witt 

788/537 $20.9 


THE BYTE BOOK OF PASCAL. Edited 
by B. W. Liffick 
789/6738 $25.00 


(Counts as 2 of your 3 books) 


COMPILER DESIGN AND CON- 
STRUCTION. By A. Pyster 
582026-9 $24.50 


THE 2-80 MICROCOMPUTER 
HANDBOOK. By W. Barden, Jr. 
784/914 $8.95 


COMPUTER PERIPHERALS FOR 
MINICOMPUTERS, MICROPRO- 
CESORS AND PERSONAL COMPUT- 
ERS. By L.C. Hohenstein 

294/518 $19.50 


16-BIT MICROPROCESSOR AR- 
CHITECTURE. By Т. Dollhoff 
582003-X $24.95 


PRINCIPLES OF INTERACTIVE 
COMPUTER GRAPHICS. By W. M. 
Newman & R. Sproull 

463/3878 $28.95 


(Counts as 2 of your 3 books) 
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two years. 
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191/514 $24.50 


087/2108 
(Counts as 2 of your 3 books) 
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e BEST BOOKS IN YOUR FIELD — Books are selected from a 
wide range of publishers by expert editors and consultants to 
give you continuing access to the latest books in your field. 


e BIG SAVINGS —Build your library and save money too! We 
guarantee savings of at least 1596 off publishers' list prices on 
every book. Usually 2096, 2596, or even higher! 


$26.95 
McGraw-Hill Book Clubs 
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four additional beske during the next two years as outlined under the 
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D ше ny time after the four-book purchase requirement has been 
ulfilled. 
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A few expensive books (noted іп the description) count as 
more than one choice. 
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e CONVENIENCE — 14 times a year you receive the Club Bul- 


letin FREE, fully describing the Main Selection and alternate Name 
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Main Selection, you simply do nothing —it will be shipped 

automatically. If you want an alternate selection — or no book at City /State/Zip 
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it by the date specified. You will have atleast10 days to decide. 
If because of late mail delivery of the Bulletin you should 
receive a book you do not want, just return it at the Club's 
expense. 


As a Club member, you agree only to the purchase of four 
more books over a two-year period. 


Corporate Affiliation 


This order subject to acceptance by McGraw-Hill. All prices subject 
to change without notice. Offer good only tonew members. A postage 
and handling charge is added to all shipments. 
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Managing Data 

An interesting aspect of data 
management: programs is that, in 
most cases, a number of specific 


descriptors may refer to the same 
item. In the Pascal NOW program, 
five descriptors refer to each item. 
Four are numerical, and the fifth, 
“description,” 
ters. 
Consider these descriptors as hav- 


is a string of charac- 


Our new ГЕХ-П was designed for 
the professional. Yet its economical 
$175 price tag makes it affordable 
for small businesses and personal 


More Modem. 
Less Moola. 


ing two identities. The first consists of 
belonging to a group of similar 
descriptors (e.g., an item number be- 
longing to the group of all item num- 
bers). Most languages have the capa- 
bility for this type of grouping 
through the use of arrays. Member- 
ship in a group of descriptors refer- 
ring to a specific item, such as a 
check, forms the second identity. 
BASIC and many other languages do 


LEX-11 
Acoustically Coupled 
Modem 


For information, mail this coupon 
or call us toll-free at 800-327-8913. 
In Florida, call (305) 792-4400. 


use, as well. jo сиы tee 
The LEX-11 сап be operated | I want to know more about the LEX-11. | 
with a home or office terminal to | Please contact me with details. | 
communicate with a computerorto | Name | 
communicate between computers. | | 
And it works in geographic areas | Title 
where other modems fall short. | Camoin | 
It has a receive sensitivity of | за 
— 47 dBM (compared to our | Streel سى‎ 
competitor's —45 dBM ). It has Í Ci | 
a transmit filter which greatly | ty | 
enhances its performance. It | State/Zip 
weighs only 24 ounces. And its | | 
battery power option enables LEXICON | 
you to use it anywhere. І Corporation of Miami | 
| | 


If you're looking fora versatile, 
high-performance acoustical 
modem, look into the LEX-I1. 
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1541 N.W. 65th Avenue 
Ft. Lauderdale, FL 33313 


Circle 177 on inquiry card. 


not have ways to indicate this type of 
grouping. 

In BASIC, you can indicate a gen- 
eral relationship of this sort by con- 
sidering that array members with like 
index numbers refer to the same item. 
To illustrate, assume that the first ele- 
ment in the item-number array and 
that in the date array refer to the 
same check. This sort of grouping is 
an illusion. One realizes this when 
swapping items during a sorting. You 
cannot simply include a line in a 
BASIC program that will swap all the 
descriptors referring to one item with 
all the descriptors referring to an- 
other. 

One way of circumventing this 
problem is to group all the descriptors 
into a long string, then pick out cer- 
tain fields within the string to obtain 
the specific descriptor information. 
This enables the program to reference 
all descriptors that relate to a specific 
item. Unfortunately, the item descrip- 
tors lose their identity as being 
members of the similar descriptors’ 
group. BASIC programs using this 
technique become cluttered with 
MID$ statements. 


Enter Pascal 

Pascal has the RECORD data type 
to handle this problem. The easiest 
way to visualize the RECORD data 
type is to consider how most BASIC 
programs store descriptor informa- 
tion on disk. Descriptor information 
for a specific item is stored in a com- 
mon record in the disk file. The com- 
monality is lost when the data is read 
from the disk and the specific descrip- 
tor information is sent to the array. In 
Pascal, it is possible to maintain the 
relationship . between descriptors 
through the use of a RECORD data 
type. 

The Pascal NOW program defines 
“item_ data" as a RECORD that con- 
sists of seven descriptors referring to 
a common item. There are actually 
seven descriptors, rather than the five 
mentioned earlier, because the date is 
broken down into month, day, and 
year. We then define a variable 
“items” as an array of "item data". 
Notice that "items" is not simply 
seven arrays but is an array of 

Text continued on page 318 


«Ñ 256KB IBM PERSONAL 
s COMPUTER MEMORY?! 
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SINGLE BOARD 256KB IBM PERSONAL 
COMPUTER MEMORY 


Designed Specifically for IBM's PERSONAL COMPUTER is Chrislin 
Industries newest CI-PCM Memory Module. 


FEATURES INCLUDE: 


e On-board parity generator checker * Requires only one I/O expansion slot for 256K bytes 
e Addressable as a contiguous block in 64K byte mory 

increments through 1 megabyte e Power requirements are *5V at 1.0A max. 
e Access time of 225 NSEC e Cycle time of 400 NSEC 


SEE YOUR LOCAL COMPUTER STORE FOR DETAILS 
OR CALL US. 


DON’T ASK WHY WE CHARGE SO LITTLE, ASK WHY THEY CHARGE SO MUCH. 


Chrislin Industries, Inc. 


31352 Via Colinas ¢ Westlake Village, СА 91362 e 213-991-2254 
TWX 910-494-1253 (CHRISLIN WKVG) 
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Listing 2: Тһе changes needed in order to run Pascal NOW under Pascal/Z, version 3.0. Substitute listing 2а for all the material 
from TYPE until (but not including) the “initialize” in listing 1. Substitute 2b, 2c, and 2d for equivalent procedures within listing 1. 


(2a) 


TYPE 
item data = RECORD 
item, number : INTEGER; 
month : INTEGER; 
day : INTEGER; 
year : INTEGER; 
amount : REAL; 
description : STRING 30; 
code : INTEGER; 
END; 


SSTRINGO = STRING 0; 
SSTRING255 = STRING 255; 


VAR command : CHAR; 
code description : ARRAY [1l..max codes] OF 
items : ARRAY [1l..max items] OF item data; 
item last : 1..пах items; 
data file : FILE of item data; 
lines, printed : 0..80; 
Code amount : ARRAY [1..max codes] OF REAL; 
entry. year : INTEGER; 
Swaped : BOOLEAN; 
answer : CHAR; 
result : INTEGER; 


FUNCTION LENGTH (x:$STRING255) : INTEGER; EXTERNAL; 


(2b) 
PROCEDURE heading; 
{ print heading for new page of item printout } 
VAR count : 0..79; 
BEGIN 
WRITE(' Item Date Amount 
WRITE(' Code'): 


WRITELN; 
FOR COUNT :- 1 TO 79 DO WRITE('-'); 
WRITELN; 

END; 


PROCEDURE item print( count : INTEGER); 
{ print data on one item } 
BEGIN 
WITH items[count] DO 
BEGIN 
WRITE(item number:5); 
WRITE (month:5,'/'!) ; 
IF day < 10 THEN 
WRITE('0',day:1) 
ELSE 
WRITE(day:2); 
WRITE('/',year:2) ; 
WRITE (amount:14:2); | 
WRITE(' ',description); 
WRITE(' ",содйе description[code]); 
END; 
END; 
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STRING 15; 


Description'); 


Listing 2 continued on page 310 


Comp 


Apple 11 + 


48К ог 64К CALL 
Disk II W/3.3DOS CALL 
Disk II only CALL 


All 48K's are 1981 models with Apple RAM. 


APPLE III CALL 


Apple !II Profile Hard Disk CALL, IN STOCK 


@oppic - 


Service 


uter Exchanse 


National Sales Dept. of CUSTOM COMPUTER 
P.O. Box 1380, Jacksonville, OR 97530 


yah ee 


HARDWARE 5; SOFTWARE 5; 
Apple 11/11+ Apple II/II+ 
Direct Substitute for Apple Drives Apple Software: SAVE 
3 A2 is a direct substitute for Apple 11 Pascal Software $ 189 2596 
k drives, Save $300 ona dual disk system. Тһе A2 Apple Fortran $ 149 2596 
does not include DOS software. Apple Pilot $ 119 2796 
Місго-5сі 5" Drives for Apple Il SAVE Apple Plot $ 49 30% 
A2, 143K, 5” Drive $ 395 18% Apple Writer $ 59 21% 
A2Controller Card for A2 Drive % 85 15% DOS 3.3 % 49 20% 
А 70, 286K, 5” Drive $489 20% DOS Tool Kit $ 59 22% 
A 40, 160K, 5" Drive $ 369 18% Dow Jones News & Quotes $ 69 28% 
Controller Card for А70 or А40 $ 79 21% Dow Jones Portfolio Eval. $ 45 10% 
i į о, 
МЕУ"; 320k RAM substitute for Disk System "ssp oM TES. Ux 
AXLON, Payroll $269 30% 
RAMDISK 320K Memory System $1145 20% General Ledger $ 349 30% 
MONITORS: Apple Panic $ 21 30% 
NEC 12" Color $359 24% Many Others. CALL CALL 
12" Green , $169 22% Ж Central Point Software: 
SANYO: 9" B&W $149 31% Copy II Plus $ 35 1096 
NEW 9" Green $159 31% Will copy most copy protected software 
NEW 12" B&W $ 219 3096 for your backup in 45 seconds! NEW! 
NEW is rdi : 229 30% | Epson, MX 80 Graphics Dump $ 9 30% 
" Color 399 28% Hayden, Sargon li (chess) $ 22 22% 
NEW 13" RGB Color 1$899 25% li | о 
2ЕМІТН 12" бгееп $119 20% Sie казу RRS) 7139 ae 
DISKETTES,5”, box of 10: Electric Duet NEW! $ 25 20% 
Apple $44 2% ALD System II or 111 $110 10% 
icu 4 2 н TransFORTH Il or III $110 10% 
80 COLUMN VIDEO CARDS: Pe ee Үз oe 
Apple, Smarterm $ 269 26% A full professional quality integrated GL, A/R, 
Videx Videoterm $ 249 1896 A/P, Payroll package. Hotline support available. 
Send for free sample printouts. Requires 280 
M&R SupR Term $319 1996 
and 16K RAM card. 
ALS: Smarterm $ 269 30% yk Micro Pro 
MISCELLANEOUS: Word Star $239 36% 
Apple: Graphics Tablet $ 695 13% Super Sort $ 129 26% 
1 Yr Extended Warranty $ 175 20% Mail Merger % 79 26% 
ІЕЕЕ-488 Card $ 339 25% Data Star $ 189 26% 
СС5: Serial interface 7710A $ 139 22% Spell Star $ 159 36% 
Parallel Interface 7720A $ 99 20% Microsoft (on disks): 
Hayes: Micromodem |! $ 299 26% A.L.D.S. $ 110 10% 
Smartmodem $ 249 11% BASIC Compiler $ 299 25% 
Keyboard Company: Joystick 11 $ 45 1096 Cobol 80 $ 559 25% 
Game Paddle % 25 17% Fortran 80 $ 149 25% 
Numeric Keypad $119 21% Olympic Decathlon $ 24 24% 
M&R: RF Modulator $ 25 27% TASC Compiler $ 159 22% 
SUP R FAN $ 39 25% Typing Tutor |! $ 19 30% 
É microsoft: Peachtree Software CALL CALL 
280 Softcard $ 279 33% Personal Software: 
16K RAM Card $159 20% Desktop Plan 11 $159 21% 
Mountain: CPS Multifunction-Card $ 209 13% Visicalc 3,3 $ 159 25% 
Clock / Calendar $ 239 15% Visiplot $ 129 2896 
Orange Micro Grappler $ 129 2196 Visitrend Visiplot $ 199 31 96 
SSM АЮ Serial/Para. interface $159 20% 1 : 108 у 
ALS: Smarterm 80 Со! Сага $ 269 30% егт e 
Z-Card (2-80) SIR нары $199 30% 
Addram 16K Сага S119: 2505 ел e ee : 
Synergizer Package % 549 27% НЕТ Data Base $ 69 28% 
PRINTERS: ЛЕ Oe Мін: (new version) i 179 Зи 
Apple, Silentype w/Interface $329 17% 
Qume Letter quality printer Oregon Order Desk 
Sprint 9 45RO % 2295 20% (503) 772-3803 
Sprint 5 45RO $2395 20% 


Technical Hotline (503)772:3803 


Ж STAR INDICATES SPECIAL VALUE 


(CUSTOMERS ONLY-PLEASE HAVE INVOICE # OR PACKING SLIP #) 


we are an authorized dealer and repair center and 
will repair all Apple equipment regardless of where 
you purchased it, in or out of warranty. Normally our 
turn-around time on repairs is 24 hours. Cail before 
sending equipment. 


Repair Department 
(503) 772-4401 


Circte 72 on inquiry card. 


NO SALES TAX 


For specific software not listed, CALL 


IOLL FREE 


NATIONAL ORDER DESK 


(800)547-1289 


ED .27 


Tz 3101-10 Terminal $ 1295 
HEWLETT 


0 PACKARD 


HP-85A Microcomputer with bullt-in 
printer’ and monitor 
HP-125 New! Microcomputer 


SAVE 
275 


$ 1995 


64K CPU/Terminal/ Keyboard/Monitor 5 3095 18% 
НР-41СУ New! 2.2K Memory Calculator 9245 25% 
НРМ1С Calculator $ 185 25% 

Memory module for HP41C $ 25 25% 


Отен КРО 350 59; 


SAVE 


Plotter with automatic 3 color, 
11” wide. For Apple and Visicalc. 
Interface to Apple 11 

Visicalc/ Appie 11 software, Insoft 
Serial RS 232 Interface 


ATARI? 

Atari820 Printer 

Atari 810 Disk Drive 

Atarl 410 Program Recorder 
Atari 16K RAM Module 
Atarl 850 Interface 


Atari} Epson Cable 
Atarl Software 


E DATA 
zl s е ey Last 


x Superbrain 64K DD 
Superbrain 64K QD 


EPSON 


MX80 

MX 80 F/T 

MX100 F/T wi graphics 

MX 80/100 Apple Interface and Cable 
MX 80 Friction feed adapter 

MX 80 Graftrax 

MX 80/100 Atari Cable 

MX 80/100 TRS 80 Cable 


NE 


$ 795 
$ 79 
CALL 
$ 209 


15% 
15% 
CALL 
15% 


ATARI*800 16K 
SAVE 30% 


Microcomputer 

' 32K Computer ЕСЯПО" $989 25% 
286K Total Dual Drive PC8031 5 989 25% 
32K addon and I/O Unit PC8012 5589 26% 
NEC PC Software CALL CALL 


Corvus 


ЭА 5 Meg Hard Disk NEW 
10 Meg Hard Disk 
20 Meg Hard Disk 
Omni-Net 
Consteltation 
Mirror 
Other Accessories in stock 


XEROX. 


Complete system includes monitor, 
keyboard, CPU and two disk drives 
With 5% inch dual drives 

With 8 inch dual drives 


820 System Il 


SAVE 
18% 
19% 


Above prices for mail orders only. Our store showroom is 

126 NE “F” St., Grants Pass, OR. Store prices, which include 
Software service, differ from mailorder prices. No mail order 
sales at store, CALL ORDER OESK. 


ORDERING INFORMATION: 


Minimum order $100. Money Orders, Cashier Checks or Bank 

Wire welcomed. Visa and MC orders add 3%. Personat or 

company checks are accepted (allow 20 days to clear). Add 
396 tor shipping, handling and insurance; UPS ground is 

standard. 6% total for UPS Blue or 10% total for foreign 

orders or US Parcel Post. Include your telephone number, 

No COD's. Prices are subject to change without notice. 

Order desk hours are 8 to 5 PST, 10 to 3Saturdays. APO is 

sent by US Post. 


REFERENCES: 
Customcomputer hasbeen an Apple dealer since 1978. Our 
bank reference is First Interstate Bank (503) 776-5620. Ма 

belong to the Chamber ot А 
Commerce. (803) 772-6293. 


$ 2495 
$ 3095 
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Listing 2 continued: 
(2c) 


PROCEDURE entry; 


{ console entry of check/deposit data } 
VAR ch : CHAR; 


BEGIN 
REPEAT 
WITH items[item_last] DO 
BEGIN 
description := ' 
WRITELN; 
WRITE(' Item number ? '); 
READLN(item number); 
WRITE(' Month ? '); 
READ (month); 
WRITE(' Date ? '); 
READ (day) ; 
WRITE(' Amount ? '); 
READ (amount); 
WRITELN(' 
WRITE(' Description ? '); 
READLN(description); 
WHILE LENGTH(description) <> 30 DO 
APPEND(description,' '); 
WRITE(' Code ? '); 
READ (code) ; 
year := entry_year; 
WRITELN; 
END; 
(2d) 


PROCEDURE dump; 
{ write file of item information to disk | 
VAR count : INTEGER; 
BEGIN 

REWRITE(disk file,data file); 

FOR count :- 1 TO item last DO 

WRITE (data_file,items [count] ) ; 

END; 


PROCEDURE read disk; 
{ load data from disk to file | 
BEGIN 

WRITELN; 


RESET (disk file,data. file); 

item last :- 1; 

REPEAT 
READ(data file,items[item last]); 
WRITE('.'); 

IF item last MOD 10 - 0 THEN 
WRITELN; 
item. last :- item last + 1; 

UNTIL items[item. last -1].item number = 0 
item last :- item last -1; 
WRITELN; 

END; 


"e 


PROCEDURE prog. commands; 
( console entry of program command ) 
BEGIN 

WRITELN; 

WRITE(' Command ? '); 
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Listing 2 continued on page 314 


You аге what you know. And if you don't know the 
ins and ouls of microprocessor software, you arent 
what you CAN be. We publish plain-talk, easy-to- 
understand books on all aspects of microcomputer 
software — to help you grow! 


If you use or sell microprocessor systems, design with 
microprocessors. or train microcomputer users. you'll 
find our Advanced Technology Books well worth the 
small investment. Fill out the order coupon or call us 
direct at (207) 422-1465 and use your credit card. 


NEW! MICROPROCESSOR OPERATING SYSTEMS 


Designed lor microprocessor system users and anyone 
who must select, evaluate. or design operating systems 
to support applications software. this book contains 
descriptions of the most important systems currently 
available. Edited by John Zarrella, each chapter is 
written by an industry leader involved in the develop- 
ment or implementation of the operating system. This 
wealth of user-oriented technical details makes it easy 
for you to compare systems. 


Contents: о The BLMX-80 Operating System. by 
Norm Rhodes. о The iRMX 80/88 Operating System. by 
janice Cleary.° The iRMX 86 Operating System. by 
Bruce Schafer. 9 The MP/OS Operating System. by Jim 
Isaak. о The RIO/CP Operating System. by Eric 
Benhamou and Chris Riggins. о The Rx Operating 
System. by Rex Jackson, 9 The UNIX Operating System. 
b y Bob Marsh. Grant Munsey. Kip Myers. and Craig 
Forney. 9 The VERSAdos Operating System. by lay 
Glaser. 9 The ZRTS Operating System. by Stephen 
Savitzk y. 

Cat, #033 166 pp. Price $11.95 


یی ی 


THE MICROPROCESSOR SOFTWARE 

ENGINEERING CONCEPTS SERIES 

These easy-to-read books explain software concepts. 
techniques, and terminology. Concise and up-to-the- 
minute, these books show you how to formulate 
software requirements, evaluate existing systems, and 
design new ones. 


OPERATING SYSTEMS: Concepts and Principles 
Used by Intel, Zilog, and Harris for software training. 
The most important component of system software is the 
operaling system, This book provides an introduction 
to current operating systems technology. Operating 
systems concepts, capabilities, and terminology are 
explained. 

Contents: 9 Real Time. Multitasking. and Mulliuser 
systems. 9 The concept of a Process or Task. о How 
tasks communicale and synchronize. 9 Context 
switching, Swapping and Paging. о Priority scheduling. 
9 Memory Management, File Systems and System 
Security 
Cat. #009 152 pp. Price 58,95 


WORD PROCESSING AND TEXT EDITING 

Besides providing an introduction to word processing, 
and text editing functions and features, this book offers 
an in-depth treatment of editing. printing and 
programming. Business managers will learn how to 
compare systems and select one which best fits their 
needs. Software and hardware designers will find the 
advanced lopics invaluable in designing word 
processing and text-editing systems. 

Contents: 9 The office of the future. 9 Information 
networks. 9 Proportional spacing. 9 Daisy wheel. 
thermal. and dot matrix printer selection. 9 Justified and 
flushed text. о Programming word processors. о CRT 
display techniques. 

Cat. # 017 156 pp. Price $8.95 


EDITING 


| 


Or Die. 


SYSTEM ARCHITECTURE 

This book presents the fundamental concepts on which 
modern 16- and 32- bit microprocessor architectures are 
bused. A boon to anyone who must select or design a 
microprocessor or minicomputer system, the book ulso 
illustrates the impact of computer architecture on 
soltware efficiency and reliability. 

Contents: о Object architecture and capability- 
based addressing. o Virtual memory. segmentation. and 
paging. 9 Dala structures and representations. 9 Bus 
systems and communication protocols. 9 Місгорго- 
gramming. 9 Addressing modes, 9 Software support. 
Cat. #025 240 pp. $10.95 


Buy these books at your technical bookstore or local 
computer store —or phone us your Visa/Master Card 
order—or mail this coupon today. Inquire about our 


quantity pricing. Circle 216 on inquiry card. 


[=] MICROCOMPUTER 
| APPLICATIONS 


! 

Dept B9 P.O. Box E 
Suisun City. CA 94585 
(707) 422-1465 


want to grow with software know-how. 
Please send me: 


QTY TITLE UNIT PRICE TOTAL 


[MICRO OP sys | 51195 
[SYSTEM ARCH | 610.95, 


Calif. residents add 6% sales tax 


C] $1.00/buok —4th class book. 
Add [ ]si.7s/book— urs 
[159 00Љоок —Overseas air. 


Payment must accompanv order . 


E OE 


| оггт enclosing a check or money order. 
(Payment must be in U.S. funds drawn on a U.S. Bank.) 


| 
| чм 
| 
| 


| 
| 

poe in 
1 


Zc ©1981 Microcomputer Applications 
| 


The INS and ONS 


ot Enhancing 
Your IBM 


Great Add-Ins and Add-Ons from ASAP 


Turn your IBM Personal Computer into a sophisticated data handler with ASAP. From 
RAM's and ROM's to communications controllers, ASAP has the enchancements to give 
you the computer power you need. 


TecMate™ Dynamic 192K/256K RAM — Dynamic random access (user) 
memory available on a single board, saving system expansion space. 
192K bytes...... 5 995.00 256K bytes..... $1295.00 
TecMate™ Static RAM/ROM — Use this unit as RAM to develop programs. Then 
use it to read programs from ROM at the same locations 
(LIMO DUIATCR), ае ее ia pem ahs. e ви eek a И $195.00 
TecMate™ E* PROM — E? PROM can program and read E EPROMs as well as 
conventional Ultraviolet Erasable PROMs (EPROMs). With optional expansion 
cabinet, gang (multiple EPROMs) programming can be performed. $398.00 
TecMate™ Scribe Tender™ — Two serial ports and one parallel port permit 
multiple input/output devices on the IBM Personal Computer, allowing 
single-unit control of several бемісеб...................... $195.00 
TecMate™ Scribe Master" — Sophisticated, high speed communications 
controller featuring three serial ports with speeds up to 256K Baud, three 


parallel ports and а time-of-day сіоск..................... $395.00 
TecMate"" Multi-System Printer Sharing Facility — Up to 4 computers can be 
connected to share a single printer or other device... ......... $195.00 


TecMate"" Lab Tender" — Complete 16 channel, 8 bit A/D and D/A converters, 
5 timer/counters and three parallel ports are included in this device. 
Complete with software. .............................. $395.00 


TecMate™ Lab Master™ — 16 channel, 12 bit A/D converter with 300kHz 
conversion rate; 2 channel 12 bit D/A; 3 parallel 1/0 ports; and 5 
timer/counters are standard. Options include programmable gain; 14 and 16 
bit operation; 40, 100 and 125kHz conversion rates; and expansion up to 
256 channels. $995.00 


аа A3 а B A2 à B а в Ó а B à b 94 а ө 4 9 э а в à A à э à а «4 в à в а в à рва 


TecMate™ 488 Interface — This unit can operate as a controller, talker or 
listener to IEEE 488 compatible devices. ................... $395.00 
TecMate™ D/A Converter — Four channel, 12 bit D/A converter with a 5 
microsecond conversion rate. Double buffering (all D/A channels change 


simultaneously) of random channel selection included. ........ $395.00 
TecMate™ Video Digitizer — Converts the image from any standard video 
camera and allows storage of the image in memory........... $345.00 


TecMate™ Stepper Motor Controller — А two-axis stepper motor controller 
with 2 parallel ports, and optional opto-isolators for use in robotics, process 
control or experimentation. ............................ $495.00 
TecMate™ Protozoa — Versatile prototyping board that features a large 
wirewrap area, 50 mil gold fingers, and separate power and ground planes. 
Space provided for rear edge connectors are used on standard IBM Personal 
Computer BOAT OS жаса aee sock oce LY ces e ea $80.00 


TecMate™ Extender Board — The fused extender card brings all bus signals up 
to the top edge connector, which has connection points for easy attachment 
of an oscilloscope or logic analyzer. It features 50 mil gold fingers for 
positive connections and a wirewrap area for special circuitry. ... $80.00 
TecMate™ Expansion Chassis — А seven-slot expansion cabinet with full bus 
support, heavy duty power supplies, convenience outlets to power printers 
or monitors, and built-in provision for a 5-inch Winchester hard disk 
QING m CDSS esr $795.00 
TecMate™ Dptional expansion adapters & cables ................ $150.00 


TecMate™ Time Master" — Includes time-of-day clock, and calendar with 
month, day, year, hours, minutes, seconds, tenths, hundredths and 

thousandths of seconds. Software automatically sets the date in the 
computer each time the unit is powered on. Time also available to any 
applications program. 20-year battery backup included. ........ $99.00 


TecMate™ Device Tender" — A controller for the popular BSR X10™ device 
control module. This unit allows computer-directed remotae contro! of lights 
and other electrical беуісеб............................. $199.00 


TecMate™ Device Master™ — Combines the Device Tender and Time Master 
into a single unit, providing the capability for unattended, time dependent 
Control of lights АЙП devices. 221; 522040 va E ESL $229.00 


TecMate™ Speech Master™ — The Speech Master has a built-in standard 
vocabulary of 143 words, letters and word sounds. Additional Voice 
Personality Modules can be added to increase the vocabulary. Speech 
Master also permits the creation of speech through phonemes or word 
SOOS NM "CP DI OVE $395.00 


TecMate™ Winchester Disk and Controller — Expanded disk storage makes 
program execution easier. The Winchester replaces numerous floppy disks 
and provides fast, hands-off operation. 5 megabytes of program and data 
storage are included. .............................. Call for price. 


WELL DRIVE" 
YOU WILD 


with our variety ol 
тау disk drives. 


ASAP carries only the highest quality floppy disk drives, to provide you with years of 
trouble-free service and superior performance. 


Data Trak™ 5 (ANS! 5'4” АШ i КЕТ? .. Call for price 
Data Trak™B (IBM сотрабһ1йу)....................................... Call for price 
Model 801 (standard E e o rrr ET cen ООШ 
Mode! 850.. ————— — — M27 г 
Dual Disk Drive Cabinet MMC $22500 
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ASAP also provides а full line of high reliability disk drive 
subsystems” 


HDCB/1-HD — Cabinet with (1) Priam 10 megabyte hard disk drive with Microbyte 
СОВ ONEG scx сырын дылы Era wat nc pode ci а tee e x Yap Call for price 
HOC8/1 F+1HD — Cabinet with (1) Qume® DT-8 double-sided double-density drive, and 
(1) Priam 10 megabyte hard disk drive with Microbyte Controller ...... Call for price 
CAB5V — Single cabinet for either Shugart or Qume 5'4”, floppy disk drives 

(Сари FOTOS ios ceto a Ын ра ааа ланады od. $ 7500 
CAB5V/10 — Single cabinet with (1) бите? DT-5, double-sided double-density 5'4" 
floppy disk drive їп5їа!ей.,.............................................. $ 425.00 
САВВН — Dual cabinet for 8" floppy disk drives (horizontal mounting) ...... $ 225.00 


CABBV — Cabinet for 8" floppy disk drives (vertical mounting) ............. $ 265.00 
CABBH/V+1S — Dual cabinet with (1) Shugart SA801R installed (horizontal or 

vertical MOning) icu сы сыны ады ЫШ алдыда tok evened ent $ 695.00 
CA88H/V¥+2S — Dual cabinet with (2) Shugart SA801R's installed (horizontal or 
vertical mounting) ................................ due Us duod buit $1095.00 
САВВН/У>10 — Dual cabinet with (1) Qume® DT-8 double-sided double-density drive 
installed (horizontal or vertical mounting) ................................ $ 775.00 


CABH/V«20 — Dual cabinet with (2) Qume® DT-8's double-sided double-density drive 
installed (horizontal or vertical mounting) ................................ $1275.00 


X5 — Cabinet for desk top mainframe (small power supply) ............... $ 200.00 
8000 — Cabinet for desk top mainframe (standard power supply) ......... $ 255.00 


*All cabinets come complete with power supply, fan and internal cables. 


Circle 33 on inquiry card. 


SYSTEMS WITH SPICE from FOR S-100 USERS 
CALIFORNIA COMPUTER SYSTEMS 32K static RAM Board 
A Part Number 2032C ... ... sss Price: 5610.00 
FOR APPLE |І" USERS 16K Static RAM Board 
| Part Number 21166............ Price: $290.00 
Synchronous Serial Interface БАК Ovnamic RAM Board 
Part Number 77124 ...... saaa». Price: $149.00 раг; Number 2065C ....... ves Price: $550.00 
Programmable Timer | 7-80Л CPU Board 
Part Number 7440А...... . Price: 5 9500 Part Number 2810А............ Price: 526500 
Asynchronous Serial Interface ‚ Iz Disk Controller 
Part Number 7770А............ Price: $139.00 раг; Number 2422А............ Price: $365.00 
Calendar /Clock Module CP/M™ Version 2.2 Free With Purchase 
Part Number 7424. ............ Price. $ 9900 — $.100 Malnframe 
3/ Digit BCO A-to- Converter | Part Number 2200А............ Price: ан 
Part 70A............ Price: 5 95.00 2201A (220VAC) ......... 475. 
12K ROM/PROM Module S-100 Motherboard 
Part Number 71МА............ Price: 5 85.00 Part Number 2501А............ Price: $150.00 
Parallel Interface 4-Port Serial 1/0 Interface 
Part Number 7720А..,......... Price: 5125.00 Part Number 2710A............ Price: $245.00 
Arithmel c Processor | 2-Serial. 2-Paraltel 1/0 Board 
Part Number 7811A............ Price: $349.00 Part Number 2719A  .,..,..... Price: 527500 
Centronics Printer Interface 4-Port Parallel 1/0 Board 
Part Number 7728A....... esea Price: $125.00 Part Number 2720A........ ‚... Price: $195.00 
DISKETTES from ASAP 
Verbatim Scotch 3M 
5/4" DISKETTES 514” DISKETTES 
Part # Sectoring Price Part # Sides/Density Sectoring Price 
MD525-01 Soit 10/$27.50 744-0 1/Single Soft 10/$33.00 
MD525-10 Hard 10 10/52950 744-10 1/Single Нага 10 10/533.00 
MD525-16 Hard 16 10/$29.50 744-16 1/Single Нага 16 10/$33.00 
8" DISKETTES 745-0 2/Double Soft 10/859 00 
келі Ha uus 5 еі hee 
FD34-1000 бой 10/83500 — /4 Шала Sud 
Memorex | oe 
5'4” DISKETTES olus ds 
Part # — Sides/Üensity — Sectoring Price ire i poa ف‎ ee 
MD1 1/Single Soft 10/835.00 
MEM 3403 — 1/Single Нага 10 10/525.00 
; MD2D 2/Double Soft 10/S49.00 
МЕМ 3405 Single Hard 16 10/S25.00 
wm me, TT > MHI 1/Single Hard 16 10/53900 
8" DISKETTES MH2D 2/Double Hard 16 10/555,00 
Parl # ` Sides/Density — Sectoring Price 8" DISKETTES 
MEM 3060 1/5іпдје Solt 10/53500 FD1-128 1/Single Soft 10/545 00 
МЕМ 3101 2/5іпдіе Sofi 10/54500 429 1/Single Soft 32 10/$45.00 
MEM 3090  1/Double Soft 10/54500 FD2-XD 2/Double Solt 10/555.00 
МЕМ 3102 2/Double Soft 10/$55.00 
Dysan Elephant Memory Systems 
SA" DISKETTES Part # inicia Sectoring Price 
Pari & — Sides/Qensily — Sectoring Price ЕМ5-1 VSingle Solt $25.00 
D-01330 1/5іпдје Soft 10/535.00 SRW 
D-0226 1/Double Soft 10/540.00 MEDIA STORAGE CASES 
D-0235 2/Double Soft 10/54500 рәр в Size Price 
8” DISKETTES SRW-5 Бл” 52.50 еа. 
Part # — Sides/ensily — Sectoring Price SRW-8 8” 53.25 ea. 
D-0506 1/Single Soft 10/545.00 
D-0605 2/Double Soft 10/6500 


* А complete single board Z80A CPU with 
serial/parallel interface (2) Ser. (3) Parallel 

e Fully compatible with the proposed IEEE 
S-100 Bus Standard 

* 780A CPU (4MHz version of the 780) 


$329 A 00 Assembled & Tested 


Optional Monitor Program $30.00 
*CP/M $150.00 Available (Optional) 


MICROBYTE 64K DYNAMIC 
RAM BOARD 


е Fully S-100 bus compatible (4 MHz) 

e 64K x 8 bit dynamic RAM 

* Low power: 

-BVOC (2 700 mA 

*16VDC @ 100 mA 

-16VDC @ 25 mA 

Buiit-in capacity with LED indicator and 
vector interrupt 


$499 ы 00 Assembled & Tested 


Circle 33 on Inquiry card. 


e DMAto within 16 Mbyte of memory 

e State-of-the-art МЕС765 LS! Controller 

e IEEE S-100 compatible 

• DMA arbitration allows use of multiple 
boards within a system 


$329 . 00 Assembled & Tested 


MICROBYTE 4-PORT 
1/0 BOARD 


• Quad RS-232C serial ports. One 20 mA 
current loop port 

e Fully IEEE S-100 Bus compatible 

е Asynchronous Communications with 
ZB0A-DART™ or synchronous commu- 
nications with 280А-510/07“ 

• Full set of modem control signals, 
including RI (Ring Indicator) 

е Easily configurable to any type of terminal 
interface 


$265.00 Assembied & Tested 


Cables Available (Optional) 
*CP/M® Trademark of Digital Research, Inc. 


Printers 


Okidata Dot Matrix Printer 


82A — 80 column printer W/Tractor 
Throughput @ 80 characters per line: 76 lines 
inute 

d Speed: 120 CPS 

— 136 column printer W/Tractor 
ошон @ 136 characters per line: 76 lines 
per minute 
Print Speed: 120 CPS 
84A — 136 Column Printer W/Tractor 
Throughput @ 136 characters per line: 114 lines 
per minute 
Print Speed: 200 CPS 
Centronics & RS232C interfaces standard on all 
models 


The Epson МХ-80 


80 Column Dot Matrix Printer 

PRINTING CHARACTERISTICS 

Character set: full 90-character ASCII with 
descenders. 

Graphics characters: 64 block characters 
INTERFACES 

Standard: Centronics-style 8-bit paralle! 
Optional: Apple, TRS-80, RS232 

NEW 

MX80 FT/Friction Feed 

MX-100/132 Column 

CALL FOR PRICE & DELIVERY 


Ape Parallel Interface: 
AEI-1 W/Cable 


$69.95 
• Standard Interface 
e Compatible with Epson & Okidata printers 
e On-board firmware (2708) 
е Optional cables: $25.00 
e AEC-2/Atari to Epson printer 
e TREC-2/TRS-80 to Epson/Okidata printer 
e RSC-1/RS232 (male to male) 
Serial Interface SEI-1 $55.00 


е Asynchronous 300, 1200. 2400 ог 9600 BPS 
• Compatible with Epson printers 
e 75 to 9600 BPS 
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Manufacturer/Model # Price 
Anacom-150 ....... Жалел Әнде $1095.00 
Anadex-9501 W/2K buffer........ $1295.00 
Піабі0-63080,............... $2150.00 
Cltoh Starwriter 45...... сар $1925.00 
Texas Іпсігитегі!5-810.......... $1650.00 
Modems 

Manufacturer Madel # Price 
Novation CAT 5 149.00 
Novation d-CAT 5 160.00 
Novation Auto-Cat § 229.00 
DC Hayes Smart Modem 5 245.00 
DC Hayes Micro Modem || $ 320.00 

(Apple) 

DC Hayes Micro Modem 100 $ 335.00 
Lexicon Lex-11 5 139.00 
Livermore LIV-Star 20M S 149.00 
UDS UDS 103 5 185.00 
UDS UDS 20? 5 245.00 
Monitors 

Manufacturer Model # Price 
Amdek 100/12” B&W 5 139.00 
Amdek 100-80 S 169.00 
Amdek 1006/12" Grn. S 169.00 
Amdek Color-1 13” 5 375.00 
APF TVM-10/10" B&W 5 149.00 
Sanyo DM 5109СХ/9" Grn. 5 175.00 
Sanyo DM 5012/12" B&W 5 27000 


Sanyo DM 5112ex/12" Grn. 5 29000 

Sanyo DM C6013/13" Color 5 45000 

Zenith ZVM-12 1/12" Grn. S 115.00 

Terminals 

Manulacturer Model # Price 

Ampex Dialogue 80 5 89900 

Lear Siegler АРМ-5 Call for price 

Lear Siegler ADM-3A Call for price 

Lear Siegler АПМ-ЗА% Call for price 

Lear Siegler — ADM-31 Call for price 

Lear Siegler АРМ-32 Сай for price 

Lear Siegler АПМ-42 Call for price 

Televideo TMI 910 5 625.00 

Televideo TM 912C 5 725.00 

Televideo ТУІ 950С 5 925.00 

Components 

41165 (200 n$)/5290-3 

Apple. TRS-80. Heath ........,......8/516.00 

16-49 КИЕТ eee eee. eee ee 2 es . $1.85 each 

50-99 "арат ee виц Tee eRe .81.75 each 

100 Up: see ovr <a 45 «++. -- 51.50 each 

2114 L-2/200 nS : 

Low-Power 1K x 4 Static RAM 

1-16 .,..... $280 each 

17-49 ,..... $2.70 each 

50-99 ...,.. 52.60 each 

100 up ..... $2.45 each 

Components 

7415240... 5125 each 7415373...51.25 each 

7415241,.. 51.10 each 74LS374... $125 each 

74LS244,.. 51.25 each 87245..... $150 each 

2708/450 nS 

1K x 8 EPROM ......... $300 each or 8/522.00 

2716/5 Volt 

2КХВЕРВОМ................... $4.95 each 

Support Chips 

8080A-CPU.... 5 2.50 Z80A-SI0..... 52200 

Z80A-CPU ..,.5 895 8255AC5 .....5 6.95 

280А-СТС .... 5 895 8257АС5 ..... 515.00 

280A-DART ... $13.95 

Regulators 

320Т15.......... S .480320Т112......... $ 80 

340Т5 „....5 70340Т112......... S 75 
onnectors 

b tor 1-9 10-24 25 ир 

DB25P 5225 5215 $2.00 

DB25S 5325 $3.10 §2.90 

DB25C S 95 5 85 S 75 


100 Pin IMSAI 
Gold /S-100 Soldertail Connectors 
$2.60 each or 10/$2 40 each 


Capacitors 
1 @12 Volt Ceramic 


anan 


8с each or 100/57.00 


DIP Sockets — Low Profile 


Tin Soldertail 

Description 1-9 10-49 50-99 100 up 
14 pin tin st 515 5.13 $.12 5.11 
16 pintinst 5.16 5.14 5 13 5 .12 
18 pin tin st 519 5,18 $.16 S 14 
20 pin tin st § 25 5 23 521 $ 20 
24 pin tin st 65 26 5 24 5 22 5 20 
28 ріп tin st 5 32 5 .30 5 29 5 27 
40 pin tin st 5 42 5 40 5.8 5.34 


ASAP offers a 30-day buyer protection policy: full money-back guarantee if not totally 


satisfied. 


Ordering Information: name, address, phone, ship by: UPS or Mail. Shipping charge: 
add $2.50 up to 1 Ib. for UPS blue; add $1.50 for U.S. Mail (U.S. only) ($25.00 minimum 


order). Call for larger shipments. 


Terms: We accept cash, check, money orders, Visa & Master Charge (U.S. Funds only). 
Tax: 696 Calif. res. COD's and terms available on approval (school PO's accepted). 


571 


computer 


products, inc. 


Inside California: 


Toll free outside California: 


(800) 421-7701 
(213) 595-6431 


i 4 891-2663 


1198 E. Willow St, Signal Hill, СА 90806 
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Circle 155 on inquiry card. 
Main/Frames 
Main/Frames 


Listing 2 continued: 


READ (command) ; 
CASE command OF 


_ from 'А','а' : entry; 
| 'B','b' : balance; 
'Р','р' s print.all: 

. 'R','r' >. remove; 
frd ci 'S'P's' date sort; 
= i д oe А 
= Quasi-Coax Molherboords 5 | , І 3 : : A 4 diss 
* Power Supply d s = ? 
: Card cage and guides ELSE : 
* Fan, iine, cord, fuse, power IF (command - 'Q j ) OR (command - 'q') THEN 
& reset switches WRITELN(' Leaving Program!) 
ELSE 
WRITELN(' Invalid command .....'") 
END; 


END; 


Listing 3: A sample run of the Pascal NOW program. 
8" Floppy Main/Frama 


Checkbook program - T.E. Doyle 
Version 1.23 


Want instructions ? y 


-- Commands -- 


А - Add an item 
R - Remove an item 
P - Print all items 
B = Print balanc. 
S = Sort by date 
D - Dump to disk 
L - Load from disk 
О = Quit 
Code Description 
1 Balance forward 
2 Deposit 
3 NOW interest 
11 House payment 
12 Car payment 
13 Gas & Electric 
14 Gasoline 
Phdse/80 Desk + Mainframe L i. 2. 
Write ог call for our 17 Entertainment 
brochure which includes our 18 Telephone 
application note: 19 Auto maint. 
| "Building Computers — 20 Subscriptions 
| A Recipe" | 21 Clothing 
| INTEGRAND 2:2 Computer parts 
23 Travel 
8520 Roosevelt Ave. * Visalia, CA 93294 24 Contributions 
209/733.9288 25 Misc. auto 
` We accep? BonkAmericard!Visa 26 Investments 
and MasterCharge 27 Fducation 
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Listing 3 continued on page 316 


Тһе МО Compromise оп Рз* S-100 Plug-Ins 


*(Performance, Power, Price) 


THE FIRST DOUBLE MODULE S-100/IEEE-696 
ONE MEGABIT STATIC ВАМ. 


AND FOR LESS THAN 1¢ PER BIT** (Regular Price $1295.00) 


TOP BOARD 


SUPPORT LOGIC 
AND 32K x 8 RAM 


Ш I/O Port selection independent of Memory address (2 out of 256) 

Ш MWRITE & PHANTOM logic selection 

Ш Error signal on write attempts into write protected areas 

Ш Battery back-up capability 

Ш Low input power requirements: 600Ma. Max. active 8VDC in. 30Ma. 
Avg. battery back-up 

Ш Modular construction — Module can be easily and quickly disas- 

ae sembled for maintenance (no solder connections between boards) 

Ш Single Bus Connector Interface 

Ш Dimensions — 5.125"H x 10.0"W x 1.25"D 

E Weight — 1.5 Ibs. 

Ш Comprehensive Users Manual 

Ш On-board Test circuit 

Ш Plus more... 


тт! 
mF Am 
gp ri? 

LI 
rd 


^ Wi. 


mr xri NÉ 


BOTTOM BOARD 


o BARN PART 52748-650-128 (Assembled and Tested) 


Inquire about other versions 


072 та шиш аш n Rm 
Please ship Megaram Boards as described above @ 
$1024.00 each. **Offer expires April 30, 1982. 


О CHECK О VISA OR MASTERCARD 


128K x 8/64K x 16 organization 

2K x 8 150nsec. Max. RAM devices (70, 90 or 120 nsec, optional) 
Pin compatible with Intel 2716 type EPROMS 

Dynamic 16 or 8 bit configuration selection 

24 bit extended address ог 16 bit S-100 Std. 

Physical board address on 16K/8K boundaries 


Memory Management functions. (Software or hardware selectable) CARD # EXP. 
Bank select / deselect 
Bank write protect | 32K / 16K Banks НАМЕ 
Bank readdress STREET 


Phantom select/override 
Wait cycle select/deselect 


CITY, STATE, ZIP 


IULTI- FUNCTION че КБ АҢ The multiple on-board functions allow for complete software and hardware WO task(s) control. 
F 
с ча EEE B ННН ERI 


mi ШП ШУТ ШИ: 


eatures: Two independent SYNC/ASYNC serial ports (Software programmable with status read in- 
terface: RS-232-C or current loop — 20 or 60ma — or TTL with handshaking. Dedicated output 
connectors for each port) ШОпе strobed 8-bit parallel port with handshaking (Software status read) 
li Three 8-bit parallel ports undedicated & user configured (Software programmable for input, output, 
plus input/output/bidirectional with handshaking or combinations thereof. Software status read for 
handshake logic) ШТһгее independent 16-bit timers (software programmable for 5 operating modes. 
Indiv. clock source input & gate control — int. or ext. Uninterrupted read. Two buffered outputs) 
E Eight level priority interrupt controller (Software programmable highest interrupt level. 8080/Z80 
auto restart command) ШТу/о software programmable baud rate generators with crystal controlled 
| frequencies + .01% MLarge prototyping area with access to regulated +5, +12, — 12VDC. 


TE 


Assembled and Tested — P/N 52748-100-101 — $325, Kit P/N 52748-100 — $225, Bare Board PIN 52748-1XX — $85 


PROTOTYPING BOARD The 32K x 8/16K x 16 


com J 
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Provides flexibility and saves 
hours of power busing layout 
time. 

Features: Bus-bar power dis- 
tribution BAllows wire-wrap 
or soldering of sockets and 
discrete components’ W Ac- 
cepts all std. sockets on .30” 
& .60" centers ШЗ regulators 
(+ 5М +12V) with filter and 
decoupling capacitors ШАс- 
cepts edge connectors or 
components on .10" centers. 


t includes: 3 regulators w/3 heat-sinks/filter capacitors/2 bus bars and 
$49.95 


anual PIN 52748-400 


pu RUP 


CA residents add 6% tax 
.S. Domestic Price, FOB Factory 


auum I/O TECHNOLOGY 


POST OFFICE BOX 2119 
CANYON COUNTRY, CA 91351 


(805) 252-7666 


Circle 424 on inquiry card. 


STATIC RAM BOARD 


STATIC RAM BOARD 
uses low power and 
its fast device access 
time of 200 nsec 
(max.) allows for op- 
eration @4MHz with- | 
out any wait cycles. 
Features: ІЕЕЕ-696 
compatibility with 
extended addressing 
BMemory address 
n may start and stop on 
any 4K/2K Boundary B Special Memor Management and Control 
Functions (selectable via output port control word(s): Bank select 
deselect 8K/4K, Bank write protect 8K/4K, Bank readdress 
8K/4K WSoftware page select/override Software wait cycle select 
(if slower devices utilized by user) External power source back- 
up capability for Memory Array Low input power requirements 
(full memory array - 150 MA max. @8VDC IN — support logic-500 
ma typ @8VDC IN) MSocketed RAMs and support logic IC's for 
easy maintenance Comprehensive Manual. 
Assembled and Tested — P/N 52748-500-100 $485, Bare Board 
PIN 52748-5XX $95. 


Listing 3 continued: 


28 Water & sewer 
29 Taxes 

30 Books 

31 Food 

32 Drugs 

33 Medical service 
34 Tyme withdrawl 
35 Misc. insurance 
36 Dental 

37 Professional 

38 Sewing/knitting 
50 Misc. expenses 


Enter year " 2-digit " for new entries - 81 


Command ? p 


Item Da te mount Description Code 


dae жән dium Mak iee бит ШЕР «Мі Бю: Ше» e Rn dum Qmm Шы» ЖЫР ИЧ ҚА VUA QUS ee ҚЫР eee um Gm QR A m кла шшш eee аны. шы яна жы. жын ыш лын жын ғы s C ғыш ee жын ына жын қын Н, ee Mmm шашы Мы аны ee ры r кыл тыс ee r ИМ. e бш 


1 2/02/81 1420010 Balance from 1980 Balance forwarc 


Command ? a 
Item number ? 2 
Month ? 3 

Date ? 3 

Amount ? 18.00 


Description ? Subscription to BYTE 
Code 7 20 


Item Date Amount Description Codc 
2 3/03/81 18.00 Subscription to BYTE Subscripticns 


Correct ? y 


Command ? b 


Category Amount 
Balance forward = 100.00 
Subscrictions - 19.00 
Balance = Ue AQ 


Conmand ? a 
Item number ? 1 
Month ? 1 

Date 21 

Amount ? 12.34 


Description ? Movie tickets 
= Listing 3 continued on page 318 
Code ? 17 ы Шы 
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SOFTWARE BT 


New Atari Version! . 


REVERSAL (Spracklen) This version 
of the 200-year-old game Reversi 
features 27 levels of play and high 
resolution color graphics. Written by the 
authors of SARGON Il! 

07004, Apple II tape, $29.95 
07012, Atari tape, $29.95 

07009, Apple II Disk, $34.95 


For Orders, Inquiries, 
and Information, Call Toll Free 


HAYDEN HOTLINE 
800-631-0856 


| Hayden Book Company, Inc. 
| 50 Essex St., Rochelle Park, NJ 07662 


Please send me the book(s) checked on 15-day 
FREE examination. At the end of that time, I will 
send payment, plus postage and handling, or i 

| return the book(s) апа owe nothing, Оп all pre- 

| paid, Visa, ог Master Card charge orders, pub- | 
lisher pays postage and handling - same return 

| guarantee, Residents of NJ and CA must add 

| sales tax. Offer good in USA only. Name of 
individual ordering must be filled in. Payment 

| must accompany orders from PO Boxes. Prices 


1 
| 
| 
| 
| 


subject to change without notice. ALL 
[ 
SOFTWARE ORDERS MUST BE PREPAID! | 
Books 
| 
О 1050-8 [15162-X: | 
| O 1051-6 O 5534-Х 
| Software (Enclosed is my check, | 
money order, ог Visa/ Master Card | 
| account *) li 
O 07004 =O 10409 i 
[107009 П 11509 
| 107012 0 11620 | 
| (1 08809 П 11720 | 
(1 09903 1111909 [| 
| Master Card or Visa % | 
MC Interbank # 
i Expiration Date___._ — z | 
| Signature | 
Мате - 
e ps | 
City/State/Zip | 
| 82/82-12 | 


Circle 141 on inquiry card. 


Now Available 
in 3.3 DOS Version! 


HAYDEN APPLESOFT 
COMPILER (Eiten) This 3.3 DOS 


version features several modifications 
including automatic garbage collection, 
the ability to printout compiler statistics, 
and a revised protection scheme to elim- 
inate the need for hardware. These im- 
provements and more are also included 
in the 3.2 DOS version. 

08809, 3.2 Version, $175.00 
11909, 3.3 Version, $175.00 


ASTEROID BLASTER (Mechner) 
Watch out for deadly asteroids! Destroy 
them before they destroy you! High reso- 
lution graphics make this an exciting 
space adventure! 10409, Apple II 
Disk, $19.95 


KING CRIBBAGE (Rost) A must 
for card game lovers! Match hands 
against a compuer armed with high-reso- 
lution graphics and a superior card 
playing ability. 12509, Apple II Disk, 
$24.95 


TRS-80 GALAXY OF 
GAMES (Dilley, Savolaine, and 


Wilkerson) A real bargain - and ours of 
fun, too! HANGMAN - The most famous 
word game - you'll get hung up on it! 
ONE-ARM BANDIT- A home version of 
the casino slot machine. SKUNK - Ап 
exciting dice game! You get “skunked” 
when you roll no points! JACKS - A card 
game in which small is great. Trade high 
cards for low ones and win! 

09903, TRS-80 Models I 4: Ш, 
514,95 


Available at your 
local computer storel 


THE BASIC CONVERSIONS 
HANDBOOK FOR APPLE™, 


AND PET'" USERS (Brain Bank) 
А complete guide to converting Apple II 
and PET programs to TRS-80, TRS-80 
and PET to Apple Il, and TRS-80 and 
Apple to PET. Equivalent commands are 
listed for TRS-80 BASIC (Model I, Level 
1,) Applesoft BASIC and PET BASIC, as 
well as variations for TRS-80 Model Il 
and Apple Integer BASIC. Also describes 
various graphic capabilities. 

5534-X, $7.95 


LIBRARY OF PET 
SUBROUTINES (Hampshire) 


Explains the simplicity of writing a set of 
application programs, given a logical 
framework to build from and a few 
standard subroutines. All subroutines in 
this book are also available on PET disk. 
1050-8, $14.95 (t). All subroutines 
in this book are also available on 
PET disk, 11720, $25.00 (t) 


PET GRAPHICS (Hampshire) 
Instructs the PET user on how to 
program graphic displays with a collection 
of machine language subroutines. The 
subroutines speed up time-consuming 
programs in BASIC and enable the PET 


owner to write more efficient programs. 
1051-6, $16.95 (t). All Subroutines 


available on PET Disk, 


11620, $25.00 (t) 


THE SOFTSIDE SAMPLER: 
TRS-80 ENTERTAINMENT 
PROGRAMS (ed. Witham) A 


sampling of SoftSide Magazine’s more 
exciting game programs in TRS-80 
BASIC, a symbol table, sample data, and 
one or more samples. 5162-X, $10.95 
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Listing 3 continued: 


Item Date Amount Description Code 
1 201701 12.34 Movie tickets Entertainment 
Correct ? y 
Command ? p 
Item Date Amount Description Code 
1 2/02/81 100.00 Balance from 1980 Balance forriarG 
2 3/03/81 18.00 Subscription to BYTE Subscriptions 
1 1/01/81 12.34 Movie tickets Entertainment 
Command ? s 
Command ? p 
Item Date Amount Description Code 
1 1/01/81 12.34 Movie tickets Entertairnent 
1 2/02/81 100.00 Balance from 1980 Balance ferwarca 
2 3/03/81 18.00 Subscription to BYTE Subscrirtions 
Command ? b 
Category Amount 
Balance forvardàá = 100400 
Entertainnent - 12.34 
oubscrirtions - 18.00 
Balance - 69.66 


Conmand ? w 


Invalid comnand 


" » 9 a ó 


Conmand ? с Leaving Prodram 


Save file ? y 


Text continued from page 306: 

records, with each element consisting 
of seven items. This concept is similar 
to multidimensional arrays. There's a 
major limitation to BASIC multidi- 
mensional arrays that would preclude 
their use in this application: they 
must have all elements of the same 
type. Integers, reals, and strings can- 
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not be grouped into one array in 
BASIC. 

Another advantage over multidi- 
mensional arrays is how elements are 
referenced. If you want to reference 
all the descriptors for a specific item, 
indicate "items[index]". To reference 
a specific descriptor of the item (e.g., 


the item's dollar amount), indicate 
"itemslindex].amount". You are thus 
able to reference all descriptors of a 
specific item as a group or to access a 
single descriptor. Pascal also allows 
use of long variable names, so state- 
ment meanings are usually apparent. 
Its fairly clear, for instance, that 


YOUR COMPUTER HEADQUARTERS 


ACCESSORIES FOR APPLE 


т VIDEX Videoterm-80 Col .... ae ee ee ee rrr iar tai $279" 
| ڪي‎ VIDEX Keyboard Enhancer Нем.?................... 109% 
DC Hayes Micromodemll.. ...... SP Ta catu *298" 
BUSINESSMAN'S SPECIAL i WORD PROCESSOR SYSTEM MicroBoft 2-00 CP/M Card iius sr n i RERO 3288% 
» Apple Il plus 48K PREPARE NOW FOR THE TAX BITE! e Apple Il plus 48K Microsoft 18K Ram Card .......................... 459% 
А ^ қ = Appie Il plus 48K е Apple Disc Orive 11 with DOS 3.3 Saturn 32K Ram Card 3200" 
е Apple Disc Drive Il w/intertace 005 3.3 « Apple II Disc w/interface DOS 3.3 * 12" High Resolution Monitor U Пас i ва Ae and AA ея ШО, 
a 12" High Resolution Green Monitor „ 12" High Resolution Monitor ^ © IUS Orin. E it VC Expand for Saturn Card ......................... 85 
s Visicalc 3.3 Software 9 : T CREUSE Mountain CPS Multifunction Card .................. 1189% 
: na » Howard Tax Preparer 1982 » OKIOATA Microline 80 Printer Mountain Clock 1239"! 
52039 s2000% © TYMAC Cable w/intertace | Кочтатоск.................................. s 
Bn АВТ Кеурай....‚...„...«.»езә VER CA EXER OL ER EE *109 
52459 Apple Language System with Pascal ................ 405% 
Apple High Speed Serial Interface .................. 58" 
Dan Paymar Lower Case Сһір.,....»................ 139" 
WORD PROCESSORS FOR APPLE 
% Ф „ IUS- Pro Easywriter....,.cceseosccoseecsecscesecs: +200% 
Orig. ЕабуугИег......... ooh ТЕГТІ 379" 
! THE TELE COMMUNICATION SYSTEM IUS - Datadex Apple Pie (word Proc. 40 Col) ........... *100* 
"THE HOME ACCOUNTANT PACKAGE FAMILY + Appis (i plus 48K (КіенегРегтесі....,........... sw кажан CR EB 
Е * Apple II plus 48K e Apple ii Disc Driva wih DOS 3 3 Supertext ll. еее еван КЕТИРЕ .........110 
» Apple I! Disc Drive with DOS 3.3 SYSTEM 177 High Assolulion Monier Green Superscribe 11, „,....... "rcp ———— IO4 
д n Hose © DC Hayes Micromodem Il Executive Secretary ...... Ac EE ERI ‚....*200% 
А . % oo 
ЕТЕНЕ АШ Only Magic Window. Nie eius TET EIE T .*85 
510944995 $9100 GAME & HOBBY SOFTWARE FOR APPLE 
Temple of Asphai ...... M ABM Гаваа а 122% 
Hellfire Warrior ........ 334% RobotWar ............ 536% 
Rescue а(Нідеі..,.....534%7 Castle Wolfenstein ..... 326% | 
SOFTWARE FOR APPLE Crush, Crumple & Chomp!25* ?7оК.,.,..,.......... "36% 
Jabber Talky .......... 320" Еа!соп5 .,,........... 29" 
MICROSOFT AR Місідех............... s4599 Major League Baseball ..26" Beer Run ............. 531% 
Fortran 80 91545 SOFTWARE Visitrend/Visiplot . ‚.....*215% Alien Rain ............ 321° Ошров!.............. %26% 
oriranoU ............ Microlab Visiterm 51209 Apple Рапіс........... 128 Raster Blaster......... 126° 
ACDS а ая 59995 Data Factory $120 Visifile Bre eee eee ona Snoggle (joystick) ...... 328% Space Eggs ........... 728" 
Basic Compiler ,....... 329599 ST E te a PR eio ape n NS dE Space Quarks ,........ 326% бСогдоп............... 335% 
Invoice Factory $159" Desktop Plan Il 51595 ic Dri 
TASC Compiter........ s149 иие ее р таи тя Genetic Drift .....:.... 328% Cops and Robbers...... 531% 
а 550қов The Source ............°990% Red Alert ..,..........°26" Tigers іп the Snow...... 335% 
керы Ое 2 HOWARD SOFTWARE Ultima... ,,... "34" The Battle of Shiloh... "38% 
Context Connector. . . . . "45" Tax Preparer New 1982 .*120°° STONEWARE. ‚ Star Thiet ) j | | Т "n | .. 228° Тһе Shattered Alliance . . 50" 
MICRO PRO Real Estate Analyzer , , . 129% DB Master Уегв.3...... 179" Bug Айаск............726% Computer Baseball ..,.. 335% 
Wordstar3.0 .......... 5269% Utility Раскт........... 590%  Sargon Il. ............. 9T" Computer Quarterback . . 135% 
5 50 + Роо! 1.5 ТТТ с Phantoms Ғіуе.......,..126% 
Бр ee lone ee. ge PERSONAL SOFTWARE Z-Term(CP/M) .......... 3809? Shuffle Board..........°26% Sneakers .,....,......728“ 
8$ 4 по оңо з ао чо RN ав H oo 4 % 11 
Super SOE олгусу. 54390 Visicalc SiS НИ аа А, de ASC Il Express 33 ...,.. 355% Trick Өһоі............. "359 TG Joystick . i каа» M9 
; Visiplot ......... is 149 Dog Fight .............*28* TG Game Paddles ...... 3A 
Brodebund Payroll ..... 300° Olympic Decathlon ..... 328% Three Milelsiand....... 336% 
EDUCATIONAL FOR APPLE 
W h/Fracti 1347 Texas Instruments jg HEWLETT 800 with 18K 
Edu-Ware Math/Fractions .................... 4 ip 
Маїһ/Оесїта!з............................. 34" PACKARD 574950 
Arithmetic 5КЇЇ5.................. Tm 343% 810 
Atgebra Тера Та а а аа AE 834" Disc Dri 
Compuspell бузіет......................... 28% sc Urive 
Data Disc Lev. 4-5-6-7-8 (Requires System) ...өа.718% 544g 
CMA Teacher Plus .......................... +449 ATARI 410 S 95 
CMA Teacher Plus Pack ..................... 3650 че ot VV Бой ee PROGRAMMABLE RECORDER 64 


Disc Orive Control 

Disc кетет Огіуе 
Solld State Printer 
RF Modulator 


+ аз 5 аз а эз 


1а тзп a Dow 


COMMODORE PERSONAL COMPUTER 
VIC 20 (5K) w/RF Modulator (Expands up to 32K) %262% 
DATA TAPE RECORDER (f/Cassette Programs) . .*69** 
| VIC 1210 3K Memory Expands ................ 
VIC 11108K Memory Expands ................ 
VIC 1906 Super Alien (Cartridge, 


ТІ 59 Programmabie 
ТІ 58С Programmable 
РС 100C Printer for 58/59 . 


.95 
. 149.95 


Solid State Speach Synthesizer119.50 
Telephone Coupler (modern) . . 174.50 


Plugs Directly into МІС 20 Computer). .......... 27] елү к ыа by Sad. 172.60 
VIC 1907 Jupiter Lander (Cartridge, 10" Color Monitor. ..., .... 324.50 


Plugs Directly into VIC 20 Сотршег)........... 
VT 106A Recreational Program A Consisting of A 6 
Pack of (Cassettes) (1) Biorythem (2) Car Chase (3) 
Black Jack (4) Space Game (5) Math (6) Slither .. . 558% 
VT 107 Cassette Six Pack (1) Personal Filing System 1 
(2)PFS 2 (3) VIC Typing Tutor (4) Expense Calendar (5) 
| Mortgage & Loan (6) Home Inventory ........... 558% 
“Introduction To Basic & Computers" (Book) ....%22%9 | 
2 Atari Joysticks (for Games Requiring Them) .. , 319% 
Bizcomp Modem for VIC 20 


A limiti W v; сін iran rona for chililem 


IN STOCK 


"D 
irum Bias fasteners 


9o *» э оя Y з їйї  » > е ї п а э» c3» 4 


67 West 47th Street, New York, М.Ү. 10036 
115 West 45th Street, New York, N.Y. 10036 
MAIL ORDER ADDRESS: 36 E. 19th St. New York, N.Y. 10003 


Items on sale for limited time only. and are subject to limited availability. Hot responsible f 


EXPRESS 


Circle 1 on inquiry card. 


800 
800- 
800 


prior to Feb. ‘62. All orders subject to verification and acceptance. Minimum shipping and handling 54.95. 


LEGE ma Wh às с... 


PRINTERS 


The НР-85 is a powerlul QUME SPRINT 


Basic language computer, МЕС Spinwriter 3500 Series . CALL 
complete with keyboard, CENTRONICS 739 ... 2699.00 
CRT display, printer and DIABLO-XEROX 


tape drive all In one 20 
pound unit. 16K RAM, ex- 
pandable to 32K. 


Only $2495 


630 (Н5-232) Daisywheel ргпіг 22399 
Forms Tractor Bi Direct...... $250 


SANYO MONITORS 1 


VM: 45099" BAW ee: 169.9 
M-5112CX 12" Green . . 289. 95 
НР-125 CPU Terminal DMC-6013 13" Color... 449.95 


Reg.3,750 Our РгісөЗ2,995 


Graphics, 120 CPS, Bidirec- 
tional, Friction and Pin Feed, 
80/132 Columns 519.95 
83A 

Graphics, 120 CPS, Bidirec- 
tional, Friction and Fractor, 136 
Col., Takes 15" paper.. .795.00 
Tractor Feed Optional ...55.00 


EPSON PRINTERS 
MX-80, MX-BOFT, MX-100 FT 
CALL FOR LOW PRICES 


(212)260-4410 
TOLL FREE OUT OF STATE 


-221-7774 
221-5858 
-223-5661 


ог typographical errors. This ad supersedes а! other ads 


7225B Graphics Plotter 

ОРТ. 002 Reg. 2,450 ..°1939 

82901М 574” Dual Master 
Flex. Disc Drive 

Reg. 2,500 

2631B Impact Printer 
OPT. 885 Reg. 3.950 

Our Special Price.... 52,500 

Limited Quantities 


oro o3 з Єк gd da ө в on 
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© as? 


refund the difference. 
Its that simple. 


ӘШІМ 
» Agit 2 SOFTWARE 


ULTIMATE SOFTWARE PLAN 


We'il match any advertised price on any 
item that we саггу. And if you find a lower 
price on what you bought within 30 days of 
buying it, just show us the ad and we'll 


Combine our price protection with the 
availability of full professional support and 
our automatic updateservice and you have 
the Ultimate Software Plan. 


It's a convenient, uncomplicated, logical 
way to get your software. 


(New items or new prices) 


| | “items[index].year” refers to the year 
for the specific item. 


Program Operation 

There are a few differences in oper- 
ation between the Pascal/Z and Pas- 
cal/MT+ programs. Pascal/MT + 
version 5.2 offers the choice of BCD 
or floating-point format for real num- 
bers. For this program, I used BCD 
numbers. Pascal/Z version 3.0 offers 
only floating-point format; therefore, 
an error of a penny or two will show 
up occasionally. Input of data from 


т DISK WITH / MANUAL CP/M users: | | 
CPIM: MANUAL ONLY specify disk systems and formats. Most formats available. the keyboar d is a little different in 
OM wo адалы ЕУ, RAE LER ЕТУ p | h і BASIC if h А 
еаіса <<) .....; Individual............ $250/na "C" Compiler., ......5600/5 
Dental (PAS-3)........$849/$40 Professional... .. .$1000/na  Pascal(inc!"C")....... 5850/545 ascal than In theres a 
ASYST DESIGN Partnership. ... ..$750/na 


ORDERS ONLY —CALL TOLL FREE VISA +» MASTERCHARGE 
1-800-854-2003 ext. 823. Calif. 1-800-522-1500 ext. 823 


variable with the type CHAR, it can 


1 Prot Time. Accounting: 549/540 Package..... . .. ,.$1500/na ROI es бөй ld | 
eneral бизгошіпе...5 54 itte nn 1 
Application Utilities... .$439/$40 ORGANIC SOFTWARE, WordSearch.,.'......3179/350 hold a sing el character. А READ 
COMPLETE BUS. SYSTEMS DateBook II. .:$289/505 Ор a d a80/S85 statement awaiting this variable will 
eator........ ға ..5269/525 Milestone. ..,9269/$30 Magic Wand. T n , : ..5289/545 е © ` 2 
Reporter. eren $169/$20 OSBORNE Spell Binder. ........$349/$45 be satisfied when a single character is 
Во!{һ..... sisa ..$5399/$45 Sel | 4 
General Ledger.......$ 59/$20 егесі............... $495/$na d i d 
COMPUTER CONTROL Acct Rec/Acet Pay!" $ 80/20 typed in. Pascal/MT+ does not re- 
y um и 
Fabs (B-tree)......... $159/$20  — Payrollw/Cost....... $ 29/520 OTHER GOODIES | . 1751. 
UltraSort ll........... $159/525 ANG. ... о... 5129/5860 Рогесазіег........... 5199/5па quire а carriage return to indicate that 
COMPUTER PATHWAYS All 3 + CBASIC-2.. ..$199/$75 MicroPlan........... $419/$na 
Pearl (level 1). ....... $ 99/525 Enhanced Osborne.. ..$269/$60 Р!ап80..,. .,...,,. .$269/$30 the character has been typed. So, 
Pearl (level 2)... .... $299/$40 With "C" Basic... . .$349/$75 Target RELA . | 
Pearl (level 3). ' '...5549/$50 Re ТШД ОКУУТУ when а key is pressed for а single- 
PEACHTREE® v BSTAM.........-..-.$149/$na y 
DIGITAL RESEARCH General Ledger. ,..,.. $399/540  ,^BSTMS.............. $149/$na : 
CP/M 2.2 Acct Receivable. , ,.$399/$40 ^ Тпу"С 0272 `$ 89/$50 character command, the program will 
NorthStar........... 149/$25 Acct Payable...... ....$399/$40 Tiny "C" Compiler... ..$229/$50 » > 
TRS-80 Modelll(P--T)$159/535 Ro 0-S УС Cobol........$129/$25 process the command immediately. 
Micropolis., .... ... $169/$25 Inventory. .. .. .$399/$40 MicroStat. .... .....$224/$25 
Cromemco.......... $189/$25 ^ Surveyor. ..... ....$399/$40 vVedit.. 201,777 5130/9515 Keyboard input in Pascal/Z is han- 
Cu NM CURE UCM — || ed like keyboard input in BASIC 
- * 733 а 25 ^ ient Write-up. tatPak.,,.,,... ....5449/540 
Sd eee ENIMS. “Come 8900 Micro 837 7777.7: 8229/20 2. us a 
fs — - v r@sS......... $ САРРА У 5224/535 = 
290; ae 5542 Ar P5 Version.....,..... Add 5129 String 80............ 5 84/520 After you enter а singe E aracter 
DeSpool...,,., ,.. 50/8310 SOFTWARE WORKS putt ele eU Har command, the program will wait for 
(ez ET MIO AN 5459/5355  Adapt(CDOStoCP/M).$ 69/$nà гуп К 5199/520 А : T 
CBasic-2...,........5 98/5820 Ratfor.. ..$ 86/5па а. a carriage return. This variation has 
D.M.A. SOHO GROUP APPLE П® г ' ; 
Авсат.............. 5149/515  MatchMaker.........$ 97/$20 an interesting effect when entering the 
Formula. . 2... ..$539/$45 WorkSheet........... $177/$20 eta ce А T d ibti ( tri ith 
GRAHAM-DORIAN 572/540 STRUCTURED SYSTEMS Datadex ............$249 ыы ааа она оаа 
eral Ledger. .... 0 0 or Pay Ca 1 
Acct Receivable. . °: . -5729/540 Inventory Control. .. Call err cre осна н РЫН. imum length of 30 characters). 
cct Payable..... ... ШЕКЕР ОК UNAM Ut ss ND e . 
Job Costing. ^ .....5729/$40 (тауы ле all MICROSOFT In both versions of the program, 
Payroll If... 5729/540 QSort. ..- esses a. Call Softcard (2-80 CP/M) .$298 : С В 
Inventory Il 5729/540 NAD..... ssis saith Cal Fortran , . . .. $179 typing a carriage return will ter- 
Payroll. м ” " $493/$40 Order Entry... ix ut Call Cobol e $499 : 4 | 
Inventory... $493/$40 — supERSOFT Тазс................. $138 minate this string. In the 
Cash Register.. .. .$493/$40 Diagnostic | .$ 49/$20 MICROPRO а . . 
partment Mgt. s.. $9 3$4 o Diagnostic |; 112 $ gus20 — Worastar. ies $269 Pascal/MT+ version, if the descrip- 
MICRO-AP Disk Doctor. , B4/$20  MailMerge.., .. ... $ 99 SNC 
5-Бавіс......... ,.--5269/525 Forth (BOBO or 280). ` 751497830 Wordstar/MailMerge 5349 tion is greater than 30 characters, the 
w Selector Мааа ео 5295/535 Fortran 4. Яя: ала ae .$219 19/$30 SuperSort 1. . T $159 Р “ " 
v Selector М...... ....$495/$50 Fortran w/Ratfor, 4... 5289/35 е à . $129 program will terminate the string 
BASE SYSTEMS C Compiler.......-..- PERSONAL SOFTWARE ‚ 
МІСНО DATABASE 885 $35 — StarEdib.. ..... ...5189/530 ^ Visicalc 3.3.......... $159 when the 30th character is entered 
MDBS.. $795/$40 Other... -seesee >>». less 10% Desktop/Plan И... $159 
DRS or QRS or RTL. .$269/$10 тсв Visiterm. , ,,........$129 and then go on. In the Pascal/Z ver- 
MDBS PKG. . . .,.$1295/$60 GL or AR or AP or Pay $ 79/$25 Мїбїйех.............. $159 : . | { 
MICROPRO? АП 4. rar «8289/$99 УЕБ og tens age sion, the string input is not processed 
WordStar............ 5319/560 Compiled еасћ....... 5 99/525 $e. i a $199 И i : 
Customization Notes. .5429/5па Inventory... ........5 80/52 T UE enne until the carriage return 15 pressed. If 
Mail-Merge.......... $109/$25 UNICORN PEACHTREE® | і 
WordStar/Mail-Merge .$419/$85 Mince. . .. .$149/825 General Ledger... ..$224/840 the string entered is over 30 сһагас- 
баһа аг,............ $249/$60 Scribble.. ..... 212,.5149/525 Acct Recelvable .... 35547240 
е саза Ж Ше о финн ^an o EET р ters, Pascal/Z detects an error and 
к МЫ н И "PASCAL" Inventory. 22, .$224/$40 А 
Spall Stars. seereses-S17G/840 o pascal/MT+ Pkg......$420/830 Үс оғУ i abruptly terminates the program. 
Сзісбіаг........-.... 5259/5па о il 5315 OTHER GOODIES 
MICROSOFT Papa unes 175 dBASE Il. ........... $595/$50 
See ЖА MEE 55142245 РЕСІ e s349/s30 “ҸО ŽIR visicalc).....S 79 
asic Compiler. ......$329 Ш paarainiceanan —— use w/Visicalc). . ... 1 в 4 
НИ sas _Rascal/UCSD 4.0... $429/850 context Gonnecior S 79 Observations: Basic vs. Pascal 
ОБОНаО: dui оен S029 — E usew/Visicalc)..... : - 
Mort... 5124 "РАТА BASE" Micro Courier........ $219 One of the first things the BASIC 
acro- наа a Rom ЁШ A ow ow чре * 545A 5» .5649/545 TCS А le 4 : í 
^ Масго-86: 5259 dBASE line sls $595/550 ^ (complete business). 5269/599 user notices when using Pascal or 
"Deo E $ B4 Сопдог!!............ $899/$50 Super-Text tl.........$127 i К 
MuSimp/MuMath. ....$224 Access BO Level 1.....5249 Data Factory.........$134 other compiled languages is that com- 
MuLisp-BO........... $174 Access BO Level 2..... $429 DB Master. .....:....$184 c" і 
ulti Ріап............Са ccess BO Level 3..... $67 arles Mann......... ess 15 ШП akes time, or example, wnen 
Multi PI Call A 0 Level 3 9 Charles M less 15% piling takes t F ple, wh 
^ Manager Series....... Call Өрітит............ 5749/550 lj cM реа алал less 15% 


using Pascal/Z, the program must be 
compiled, assembled, and linked. For 


Overseas—add $10 plus additional postage • Add $2.50 postage and handling per each item • California 
residents add 8% sales tax • Allow 2 weeks on checks, C.O.D, ok » Prices subject to change without notice. 
All items subject to availability « ® —Mfgs. Trademark. 
THE DISCOUNT SOFTWARE GROUP 
6520 Selma Ave, Suite 309. Los Angeles, Ca. 90028 · (213) 837-5141 


Int! TELEX 499-0446 DISCSOFT (5А» USA TELEX 194-634 (Attn: 499-0446) 
TWX 910-321-3597 (Attn: 499-0446) 


the Pascal NOW program, this pro- 
cess takes almost 8 minutes. When us- 
ing Pascal/MT +, the program must 
be compiled and linked, a process 
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Circle 109 on inquiry card. 


Learn about your evolving office at 
THE THIRD ANNUAL 

OFFICE 
AUTOMATION 

| CONFERENCE 


Moscone Center • San Francisco • April 5-7, 1982 


Everyone is affected by office automa- program of technical sessions spotlighting 


tion. Directly or indirectly. The dramatic featured speakers. Through a series of 

changes it carries with it touch all our lives. innovative industry-related workshops. 

For some of us, how we manage these Through an exhibit floor packed with dis- 

changes may even shape our professional plays by some 200 companies. 

futures. If you're uncertain about any aspect of 
That's why we urge you to attend the office automation, don't push the panic 

one conference that can provide you with button! Instead, fill out and mail this coupon. 

the latest information about and insights Learn in more detail about the conference 

into this exciting-but-somefimes-scary whose theme focuses on "The Human 

concept. We'll accomplish this through a Connection’ On you. 


. Sponsored bythe American Federation of Information Processing Societies, Inc. 


TLE Mail to: 
NAM | AFIPS 
COMPANY 1982 OAC 

| Р.О. Box 9659 
ADDRESS Arlington, VA. 22209 
СҮ ЗАК ы /— | —. 


Е “THE INTERNATIONAL CONFERENCE FOR DECISION MAKERS” 


Circle 71 оп inquiry card. 


We will meet or 
beat any price 
in the U.S.A. on 


MICROCOMPUTERS 
In fact, no matter what price 
you see advertised by Micro 
Management, Perry Oil, Pan 
American, ог any authorized | 
Radio Shack dealer for TRS- 
80 Computers with pure fac- 
tory installed memory and 
full warranty, we'll beat it! 


ATARI === 


MICROCOMPUTERS | L- Ê E 


We have consistently offered offered 
the complete TRS-80, ATARI, 
EPSON, APPLE, and MAXELL 
lines at the best prices in the 
U.S.A. And we offer the best 
delivery from the largest 
inventory in the Northeast. 

If you're looking for the best 
prices in the U.S.A., check 
the others but call Computer 
Discount of America. 


TAS-80 and Raden Snack are Trademarks of Tandy Со 


CALL TOLL FREE: 
800-526-5313 


Computer 
Discount 
of America 


COMPUTER DISCOUNT OF AMERICA, INC. 
15 Marshall Hill Road, West Miiford Mali 
West Milford. New Jersey 07480-2198 
Іп New سا‎ Call 201-728-8080 
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that requires nearly 4 minutes. Both 
times are for a Z80-based system 
operating at 4 MHz. 

Іп seven years of teaching com- 
puter programming, Гуе noticed а 
definite improvement in the quality 
of programs written by people using 
compiled languages. When working 
with BASIC, it's very tempting to 
write programs using the cut-and-try 
technique: if a program doesn't work, 
throw in a few GOTO statements to 
patch it up, then try it again. BASIC 


program changes can be incorporated 
and evaluated very quickly. This 
characteristic almost encourages an 
inelegant technique. 

With a compiled language like 
Pascal, you're more apt to think 
through a problem because of the 
relatively long time required to incor- 
porate changes. The available ver- 
sions of Pascal are evolving, so I'd en- 
courage you to make a very careful 
comparison of each version's features 
before making a selection. Ш 


Pascal Standards 


One of the problems plaguing 
BASIC is the lack of a standard. Pascal 
has a slightly different problem—it has 
several standards. At present, there ap- 
pear to be three main "standards" for 
Pascal: the Jensen and Wirth standard, 
the UCSD standard, and the ISO stan- 
dard. Some of the differences among 
these are vary subtle, but other dif- 
ferences сап hamper program 
transport between systems. I won't at- 
tempt to say which of these standards 
s "Ihe Standard," but l1 will offer 
observations on the differences be- 
tween some versions of Paseal. 

While this program was being writ- 
ten, 1 had access to three versions of 
Pascal: Pascal/MI+, version 5.2, 
Pascal/Z, version 3.0, and UCSD 
Pascal, version 1.0 (pseudocode). The 
first two compilers are native code 
compilers, compiling the Pascal source 
code directly to 8080/Z80 machine 
code. The UCSD version is a pseudo- 
code (p-code) compiler, compiling the 
Pascal source to an intermediate code 
(p-code) which is then interpreted. I 
ran a prime number program under all 
three versions as a benchmark and 
measured execution times. Because the 
p-code version took almost five times 
as long as the native code versions, | 
only wrote versions of the program in 
Pascal/MT+ and Pascal/Z. 

The main difference between 
Pascal/MT+ and Pascal/Z lies in how 
they handle character strings. Jensen 
and Wirth define strings in a very 
limited sense and do not define any 


string functions or procedures. UCSD 
Pascal has set a de facto standard for 
strings, and Pascal/MT+ has incor- 
porated these UCSD string functions 
and procedures into its version of 
Pascal. Pascal/Z defines its own string 
functions and procedures, which are 
not directly compatible with those of 
UCSD Pascal. 

Disk input/output (I/O) is another 
area where Pascal/ MT + and Pascal/Z 
differ. Pascal/MT+ has incorporated 
full file buffert, GET, and PUT I/O 
and has kept its file I/O as close as 
possible to ISO and Jensen and Wirth 
standards. Pascal/Z has not imple- 
mented standard file ри егі, GET, or 
PUT I/O, and as a result, the proce- 
dures that read and write to external 
files are a bit different. When printing 
real numbers, the field width specifica- 
tion for Pascal/Z did not work prop- 
erly. Consequently, the sections of the 
program that print headings and real 
numbers were modified. By the time 
this article is published, the problem | 
should be remedied. 

The CASE statement, as defined by 
Jensen and Wirth, does not allow for 
exceptions. Both versions of Pascal in- 
corporate extensions to handle excep- 
tions. Pascal/MT + uses the statement 
ELSE as it is used in IF-THEN-ELSE 
statements to identify the exceptions. 
Pascal/ Z uses ELSE: to identify excep- 
tions. It considers the ELSE as another 
case and, as a result, follows it with a 
colon. 


COMPUTER DEVICES 


a 


AVAILABLE NOW ... SYSTEM 2800 FROM SYSTEMS GROUP 
FEATURES 


Based “ Two Switched AC Outlets on Rear Panel 2 
е Two 8-Inch Drives: Single or Double Sided, Ww ; 
[ Double Density Floppy Disk Drives or 10MB ORE EEA MarR OM Entire system " 
Winchester Hard Disk Drive 2812 CP/M, 2 Single Sided Floppies.......$3775.00 
е 20MB Winchester and Tape Backup 2814 CP/M, 2 Double Sided Floppies..... 4425.00 
сайы e 8.510: Shielded and Terminated Motherboard 2519 CP/M, ! ied и T E» rJ 
ae e System Software Selection includes CP/M*, 2824 МР/М; 2 Double Sided Floppies.... 5235.00 ZD ЖШ 
—— MP/M* or OASIS** 2829 MP/M, 1 10 MB Winchester & 
Model 2812/14/24 1 Doubled Sided Floppy... 7500.00 Model 2819/29 


8-100 PRODUCTS 
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QUALITY RAM FROM SYSTEMS GROUP 


ә 7-80 4MHZ operation with no wait states 

а IEEE compatible timing - 200 NS 41165 

е Factory assembied, tested & burned іп 
DMB6400 64K (Bank Select, shown)...... $ 740.00 


DM6400 64K. . (i. eere dei нвси 540.00 
IB Eus ptr.) em 510.00 
DM3200 32K toad cvs MR eer Io rà cea RADI evans 475.00 


CONFIGURE A COMPLETE 5-100 SYSTEM 
WITH 2nd СЕМЕВАТІОМ” PRODUCTS 
FROM SYSTEMS GROUP. 


e СРС 2810 (shown) Z-80A processor board 
(4MHZ) with 4 serial & 2 parallel 

оа СВРТЕНИ акты аа tines 9369.00 
CPC2813 - same as CPC2810 but 2 serial 
ports Only iner liaise $345.00 
FDC2801/8 - 8" floppy disk controller 
board, up to 4 single/double sided drives, 
single or double density................. $349.00 
INO-2804 - 4 channel serial I/O...... 329.00 
CRA-100 - Cromix* adaptor board.. $55.00 


CALL US FOR OUR MOST 
CURRENT PRICES! 


*2nd Generation is a trademark of Measurement Systems 
and Controis, Inc. Cromix is a trademark of Cromemco, 
Inc. CP/M and MP/M are trademarks of Digital 
Research. OASIS is a trademark of Phase One Systems. 


e Single-User or Multi-User Systems, 
Expandable to 6 Users 


PAPER TIGER 
PRINTERS 


IDS 4600 9x9 Dot Matrix Printer........... $890.00 
IDS 560G Wide Carriage Printer............ 1099.00 
TERMINALS 
ADDS Viewpoint ........ ЕРЕ $569.00 
Were Vide 910 iuis rn ез ... 579.00 


TeleVideo 912C o cass vd Е 679.00 
TeleVideo 920€ chet sree SEES mays 729.00 
TeieVideo 950 ..,....... аралығына» 929.00 


8” DISK DRIVES 


Shugart SOIR... sss $399.0 
NEC FD1160 (double sided)............... 525.00 


DYNAMIC RAMS 


411 61200ғ6),,454:%5 е ОГК ааа $24.00 
4164 (64Kx1) ‘puana MA ¢ $18.00 


wabash 


8" or 59” flexible diskettes certified 100% error 
free with manufacturer's 5-year limited warranty 
on all 8” media. Soft-sectored in boxes of 10. 
54” available in 10-sector. 


(Add $3.00 for plastic library cases) 


B" single sided, single density................ $27.50 
8" single sided, double densitv............... 35.50 
8" double sided, double density............. 45.50 
544” single sided, single density...,..,....... 27.50 
5/4” single sided, double density.....,..,... 29.50 


TERMS: Minimum order $15.00. Minimum ship- 
ping and handling $3.00. Calif. residents add 67o 
sales tax. Cash, checks, Mastercard, Visa and pur- 
chase orders from qualified firms are accepted. 
(Please allow two weeks for personal checks to 
clear before shipment.) Product availability and 
pricing subject to change without notice. 


INTERNATIONAL ORDERS: Add 15 % to pur- 
chase price for all orders. Minimum shipping 
charge is $20.00. Orders with insufficient funds 
will be delayed. Excess funds will be returned 
with your order. All prices are 0.8. only. 


6502 PRODUCTS 


BETA 32K BYTE EXPANDABLE RAM FOR 
6502 AND 6800 SYSTEMS 
AIM 65 KIM SYM PET $44-BUS 

е Plug compatible with the AIM-65/SYM expan- 
sion connector by using a right angle connec- 
tor (supplied). 

а Memory board edge connector plugs into the 
6800 544 bus. 

Connects to PET using an adaptor cable. 
Uses + 5У only, supplied from the host com- 
puter. 

е Full documentation. Assembled and tested 
boards are guaranteed for one full year. 
Purchase price is fully refundable if board is 
returned undamaged within М days. 

Assembled with 32K RAM................... $349.00 

& Tested with 16K RAM............. — 329.00 

Bare board, manual & 6 hard-to-get parts. 99.00 

PET interface kit. Connects the 32K RAM board 

to a 4K or 8K РЕТ............................. $ 69.00 


M Professional Enclosure...$175, 


COMPUTER DEVICES 
1850 W.COLLINS AVE. 
CA 92666 


ORANGE, 
(714) 633-7280 


Collector Edition 
BYTE COVERS 


The Byte covers shown below are available as beautiful Col- 
lector Edition Prints. Each full color print is 11" x 14” including 
1%" border, and is part of an edition strictly limited to 500 prints. 
The artist, Robert Tinney, has personally inspected, signed and 
numbered each print. A Certificate of Authenticity accompanies 
each print guaranteeing its quality and limited number. 

The price of a Collector Edition Byte Cover is $25, plus $3 per 
shipment for postage and handling ($8 for overseas airmail). 
Collector Prints 9, 10, 11 and 12 can be purchased as a set for 
$80, as can Prints 13, 14, 15 and 16. 

Collector Edition Byte Covers are also available in the beauti- 
ful mat and frame shown above for $60 each (if Set 9-12 or Set 
13-16 is ordered framed and matted, the price per set is $200). 
The mat is a neutral gray which blends with most decors, and the 
black 12" x 16" frame is trimmed in 
silver. The print is mounted under 
non-glare glass. 


Framed and matted prints are 
shipped UPS—no delivery to P.O. 
boxes. Because of expense and 
breakage, no framed prints are 
shipped overseas. Please allow 4- 
6 weeks delivery for framed prints. 

To order use the coupon be- 
low; Visa and Master Charge 


FUIUHE COMPU | EHS SMALL I AL SUF | WAKE CHAP BUILUING 
Print 13 - $25 Print 14 - $25 Print 15 - $25 Print 16 - $25 orders may call Toll Free. 


08% '91-Е1 195 


08$ “21-6 195 


SOFTWARE PIRACY THE PROGRAMMING ROUTE FORTH FUTURE PAST TOTAL ECLIPSE COMPUTER HARDWARE 
Print 9 - $25 Prínt 10 - $25 Print 11 - $25 Print 12 - $25 Print 6 - $25 Print 7 - $25 


: ALSO AVAILABLE are the prints 
shown at left, "Computer Chess" is 
an 18" X 22" full color poster. 

"Through the Trap Door" and 

"Breaking the Sound Barrier" are 
limited editions of 750 prints each, 
signed and numbered by the artist. 
Each print is 18" X 22", and Is 
accompanied by its own Cartificale 
of Authenticity. If both ‘‘Door’’ and 
"Barrier" are ordered, a special 

| - price of $55 applies. 
PERSPECTIVES COMPUTER CHESS THROUGH THE BREAKING THE All three prints shown at left are 
Print 8 - $25 > ا‎ тұр Po Шы міл ДІ shipped first class in heavy duty 
ar. ері. i 
ae on $35.00 mailing tubes. 


QR Please send me the following Prints: О I have enclosed check or money order. Mail this coupon to: l 
ڪڪ‎ a = Card ¥ 1864 M ы 

Ё £ Expiration Date Baton Pure LA LA 
B ^L кл... ee ee SHIP MY PRINTS ТО: 

l — mea ا‎ 

1 O Set 9-12 ог Û 13-16 — $80. $ Address —.. 0 2 LLL 

В Бош Чар BOG апо саты 25 3 O 0 

Ш postage 8 е & handling $3.00 (Overseas $8.00) $. 

ттык =] = 7 
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BASIC Scientific 
Subroutines, Vols. I and 


П 


Valuable programs for professional 
and hobbyist 


by Fred R. Ruckdeschel 


Designed for the engineer, 
scientist, experimenter, and 
student, this series presents a 
complete scientific subroutine 
package featuring routines 
written in both standard 
Microsoft and North Star 
BASIC. 

ө Volume І covers plotting, 
complex variables, vector and 
matrix Operation, random 
number generation, and series 
approximations. 

е Volume II includes least- 
squares approximation, 
special polynomial functions, 
approximating techniques, op- 
timization, roots of functions, 
interpolation, differentiation, 
and integration. 


Volume | 
ISBN 0-07-054201-5 
336 pages; hardcover 


BEGI М AY Е R C 


GUIDI 
FOR ТІ IE 


LCSD PA SCA | 


SYSTEM 


Threaded Interpretive 


- Languages 


How to implement FORTH on your 
280 


by Ronald Loeliger 


This book develops an inter- 
active, extensible language 
with specific routines for the 
Zilog Z80 microprocessor. 
With the core interpreter, as- 
sembler, and data type defin- 
ing words covered in the text, 
it is possible to design and 
implement programs for al- 
most any application and 
equivalent routines for dif- 
ferent processors. 


ISBN 0-07-038360-X 


272 pages; hardcover 
18.95 


Beginner’s Guide for the 
UCSD Pascal System 


The most popular Pascal version ex- 
plained by its creator 


by Kenneth L. Bowles 


| 


For the novice, this book 
steps through the System, 
bringing the user to a sophis- 
ticated level of expertise. 
Once familiar with the 
System, the reader will find 
the Guide an invaluable 
reference tool for creating ad- 
vanced applications. 


ISBN 0-07-006745-7 
204 pages; softcover 
11.95 


The BYTE Book of Pascal 
A powerful, structured language 
Blaise W. Liffick, Editor 


Based on articles, language 
forums, and letters from 
BYTE magazine, this work is 
a valuable software resource. 
Pascal continues to be 
popular as a structured pro- 
gramming language. Written 
for both potential and 
established users, this book 


From BYTE Books 


in BASIC and the other in 
8080 assembly language; a 
p-code interpreter written in 
both Pascal and 8080 
assembly language; a chess- 
playing program; and an APL 
interpreter. 


ISBN 0-07-037823-1 
334 bages 

hardcover 

$25.00 


 — M =ч" ا‎ 


Beyond Games: Systems 
Software for Your 6502 
Personal Computer 


Creating programs for the Apple, 
Atari, Challenger and PET com- 
buters 


by Kenneth Skier 


At last, a complete program- 
ming guidebook. A self- 
contained course in struc- 
tured programming and top- 
down design, this book 
presents a powerful set of 
tools for building an extended 


19.95 introduces the Pascal language monitor, disassembler, hexa- 
Written by the originator of and examines its merits and decimal dump routine and 
Volume 1l the UCSD Pascal System, this possible implementations. text editor programs. , 
ISBN 0-07-054202-3 informative book is an orien- Featured are two versions of a ISBN 0-07-057860-5 
800 pages; hardcover tation guide to the System. Pascal compiler, one written iudico) ieu 
23.95 440 pages; softcover 
14.95 
Name Title Price Quantity Amount 
Address 
City State Zip — — = 
Check Amount — C ————— 
Enclosed 
Bill Visa/Master Card Number 
Add 75« per book to cover shipping 
rA ! " Expiration costs: — 
м Date 
ЕЛІН 


BYTE Books 70 Main Street Peterborough, М.Н. 03458 ORDER TOLL FREE 800/258-5420 
Circle 418 on Inquiry card. B-2 


At last, you сап get а microcomputer 
business application development system 
that is designed for one purpose 

only ... fast production of bug-free 
professional-looking custom business 
applications. 


“Thinks” the Way Business Thinks 
Quic-N-Easi is the revolutionary screen- 
format-oriented application development 
system that thinks in terms of transactions, 
records and fields. The same way business 
thinks. Quic-N-Easi expects an application 
to include custom formatted key entry. It 
lets you set up the character, field, and 
record validity checks business wants by 
merely filling in the blanks. İt automatically 
signals in real time when errors occur 
and "explains" what is wrong in plain 
English messages you select for each 
custom application. 


Much Faster than BASIC 
Quic-N-Easi programming is much faster 
than BASIC because the standard busi- 
ness applications (key input, file handling, 
and output reporting) are handled via 
pre-programmed parameter driven sub- 
routines. To produce finished professional 
looking custom business programs, you 
merely: 


5 Draw the business formats directly 
on the CRT in minutes. 


E Fill in the blanks for field attributes, 
validations, tables, etc. 


Е Invoke the Quic-N-Easi interpreter 
to check fields against tables, check 
limits, access data files, and perform 
business calculations, etc. 
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Announcing the quick and easy way 


to write custom business applications 


E Optionally define file and output 
formats right on the screen. 


Pays for itself in a Week 

By eliminating the coding drudgery of 
writing screen, field, file, and format 
programs in BASIC, programmers are 
free to concentrate on the unique business 
aspects of each custom application. No 
professional programmer can afford to 
develop one more business application 
without Quic-N-Easi. The savings are so 
significant with Quic-N-Easi, it can actually 
pay for itself in only one week. 


Gives You Much More than a 
Screen Builder... the Only 
Complete Business Development 
System for Microcomputers 
Quic-N-Easi handles the entire application 
development job from. key entry to final 
output. You get everything you need, 
including detailed documentation to begin 
writing professional programs the first 
day. You get... 


Е А singularly capable Quic-N-Easi 
screen builder 


A comprehensive parameter driven 
Quic-N-Easi content editor 


A full Quic-N-Easi interpreter 
language 

A complete Quic-N-Easi file 
management system with Index 
Sequential, Random, and 
Sequential File Access Method 


A complete Quic-N-Easi print format 
handler 


A detailed Quic-N-Easi reference 
manual 


С р е 


. . in hours instead of weeks. 


Am A Quic-N-Easi self-teaching guide 
ES A Quic-N-Easi quick reference card 
m An interface to other program files 


ORDER NOW —Don't Waste 

One More Day Coding BASIC 

Your time is too valuable to waste hours 
on end writing BASIC code. The first 
week you use Quic-N-Easi, your finished 
business programs will look better, run 
better, and return more dollars to you. 
Dont delay. Order Quick-N-Easi today. 
Phone ... 215 968-0689 


QUIC- п - Basi" 


STANDARD MICROSYSTEMS INC. 

136 GRANITE HILL COURT, LANGHORNE, PA 19047 
Pricing Information 

ш Complete Quic-N-Easi system $395 

ш Manual only $60 


ш Visa and Mastercard accepted 
= Dealer Inquiries Invited 


Minimum System Requirements 
280 e 48K e Floppy Disc 
e CP/M (except TRS80 Mod III) 


Other Disk Formats e 8" Single Density 
Vector Graphics e Micropolis Model 2 


Customized Versions e TRS80 Mod Il, 
TRS80 Mod ІІІ, APPLE, OSBORNE, 
INTERTEC, VECTOR , ZENITH 

Apple. CP/M, Intertec. Micropolis, and ТН580 are 

trademarks of Apple Computer. Digital Research, Intertec 

Data Systems, Micropolis Corp.. and Tandy Corp. 


Circle 333 on inquiry card. 


Bugs Switch 
Photos and Figures 


The two photographs on 
page 40 of Steve Ciarcia’s arti- 
cle “Switching Power Sup- 
plies’ were inadvertently 
transposed, (See the Novem- 
ber 1981 BYTE.) The photo- 
graph above the caption for 
photo 3 is actually photo 4 
and vice versa. 

Gremlins also struck Chris 
Crawford's article, "The Atari 
Tutorial, Part 3: Player- 
Missile Graphics.” (See the 
November 1981 BYTE, page 
312.) The color portions of 


Chris's figures 1 and 2b, which 
represented the video images, 
were omitted, and figure 4 ap- 
peared upside down. The cor- 
rected figures are shown 
here. B 
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Figure 4 


HEXADECIMAL 
REPRESENTATION 
OF IMAGE 


SPACING OF BYTES IN MEMORY 


оо оо 00 оо 89 60 OO во 00 М 


АР d 


IMAGE BYTES SCATTEREO THROUGH RAM 


Figure 1 


FF O6 00 GO 00 OU 98 OO OO OO OO 


THESE BITS GIVE THE SHAPE 
AND VERTICAL POSITION FOR 


MISSILE MISSILE MISSILE MISSILE 
3 2 1 0 


D7 06 05 04 D3 пг DI DO 


MISSILE 2-7 


USSILE 0 


Figure 2b 


Also available: 


(A) 2-Port, RS 232; Capable of 
ASYNC, BISYNC, SDLC & 
HDLC Model: СС-232 $295 

(B) Wire-wrap Development Kit 
(w/w board & Extender) 


Model: WW-070 $95 


Available Soon: 
64K-256K Error Correcting Memory 
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Model Capacity Unit Price 
MP-064 64K + parity $ 495 
МР-128 128K +parity $ 745 
MP-192 192K + parity $ 995 
MP-256 256K+ parity $1145 
All memories are 250 ns Access Time 
and 410 ns Cycle Time. 

Fully assembled and tested. 


17925 Sky Park Circle, Suite B 
Irvine, СА 92714 (714) 540-1333 
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News and Speculation About Personal Computing 
Conducted by Sol Libes 


n andom Rumors: Ап 
Ada compiler for Z80-based 
systems is said to be in devel- 
opment by Supersoft Asso- 
ciates, Champaign, Illinois. 
Versions for Intel’s 8086/ 
8088, Motorola’s 68000, and 
Zilog’s Z8000 are expected 
by year’s end. The Z80 ver- 
sion, a subset of Ada (the De- 
partment of Defense has still 
not frozen the complete Ada 
standard), will be upgraded 
to a completely validated 
version іп subsequent ге- 
leases. The Z80 Ada package 
will sell for $200 to $300.... 
American Express will market 
the Sinclair ZX81 via its mail- 
order business. .. . Digital Re- 
search may be working on a 
Visicalc look-alike. ... Tandy 
is rumored planning, on its 
TRS-80 Model II desktop 
computer, to incorporate two 
Tandon 8-inch "'thinline" 
floppy-disk drives and-a Win- 
chester drive in the spot now 
occupied by two 8-inch 
drives. ... 

Apple may introduce its 
68000 machine in the second 
quarter of 1982; Apple is re- 
ported to be trying to pur- 
chase one million 68000 
microprocessors at $10 each. 
Two versions of the 
68000-based system are ex- 
pected: a single-user desktop 
unit and a network controller 
for an Ethernet-type sys- 
tem.... Reports are that In- 
tel is getting a mixed recep- 
tion to the iAPX-432 32-bit 
microprocessor. In any event, 
the instruction set will be 
frozen, in microcode, early in 
1982. Present owners of 
ІАРХ-432 chip sets will be 
able to trade them for the re- 
vised version.... Heath is 
said to be working on a com- 
pletely new generation of 
computers. ... 
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Several Japanese manu- 
facturers are expected to in- 
troduce complete briefcase- 
size personal computers us- 
ing CMOS (complementary 
metal-oxide semiconductor) 
and bubble memory.... 
Commodore's hoped-for 780 
processor board for the РЕТ 
is a dead issue, as negotia- 
tions for an exclusive license 
from Small Systems Engi- 
neering, the supplier, have 
broken down.... Data Gen- 
eral is rumored about to 
make available a CP/M-com- 
patible version of its Enter- 
prise system. ... Corvus is re- 
ported about to introduce 
Xerox 820 and IBM Personal 
Computer interfaces for its 
Omninet local network sys- 
tem.... Alpha Micro may be 
developing а _ video-tape- 
recorder interface as a Win- 
chester disk drive backup 
market. 


n andom News Bits: 
Zilog Corporation, Cupertino, 
California, and Seeq Tech- 
nology, Campbell, California, 
have announced plans to 
manufacture а 316K-bit 
EEPROM (electrically егаѕ- 
able programmable read- 
only memory). Samples are 
expected by the end of the 
second quarter of 1982. Later 
this year, Zilog plans to intro- 
duce versions of the Z8, 780, 
and 7800 microprocessors 
with on-board EEPROM 
memory. No mention of the 
ROM size.... DEC (Digital 
Equipment Corporation) an- 
nounced that earnings for the 
quarter ending in October 
1981 increased 58% ($88.8 
million) on a 28% increase in 
sales ($839.3 million).... 
Condesin, of Cupertino, 
California, claims it will soon 


introduce a 4M-bit non- 
volatile memory on a chip 
the size of a 64K-bit device 
using an ‘‘unpatterned 
charge-storage" technique. 
With an access time of 1 
microsecond, it is viewed as a 
replacement for floppy disks. 
Condesin expects to be in 
production by the end of this 
year. It also expects to be 
able later to increase storage 
16 times to 23° bits on a single 
с\р.... 

Panasonic has introduced 
a hand-held computer using 
the 6502 microprocessor and 
8K bytes of memory.... Bell 
Laboratories is field-testing 
Getset, a combination tele- 
phone handset, speaker- 
phone, keyboard, and video 
display that can be used for 
store-and-forward switching, 
electronic mail, directory and 
dialing assistance, and data- 
base and personal-informa- 
tion retrieval. ,.. Wolfdata, 
Ithaca, New York, has devel- 
oped Wolfdata Artificial In- 
telligence Language (WAIL), 
which writes programs dy- 
namically. . . . General Instru- 
ment Microelectronics, 
Hicksville, New York, has in- 
troduced a 16K-bit EEPROM 
requiring only one + 5-volt 
supply. It is organized as 2K 
by 8 bits, can be erased in 10 
milliseconds, retains data for 
10 years, and features a pin- 
out similar to the 2716 
EPROM. Price is $40. .... 

The IEEE (Institute of Elec- 
trical and Electronics Engi- 
neers) has established a com- 
mittee to draft a standand for 
the 8-bit STD bus. Currently 
40 manufacturers produce 
STD-bus boards. The commit- 
tee will also investigate 16-bit 
transfers on the bus and com- 
patibility with the Eurocard 
format. ... More than a hun- 


dred firms have already been 
licensed by Xerox to use 
Ethernet. A license costs 
$1200.... Radio Shack, pre- 
paring to launch its 16-bit 
computer, has increased its 
retail computer-marketing 
field force from 5 to 18 peo- 
ple.... A jury in San Fran- 
cisco found Data General 
guilty of violating federal 
antitrust laws by illegally ty- 
ing the sale of its operating- 
system software to its hard- 
ware. Plaintiffs were Fair- 
child Camera and Instrument 
Corporation and  Digidyne 
Corporation.... Oki Semi- 
conductor, Santa Clara, 
California, takes the prize for 
the largest ROM in produc- 
tion: a 4M-bit ROM. 


m Watching: The most 
serious disadvantage of the 
new ІВМ Personal Computer 
is its limited disk storage. 
However, IBM is said to be 
working on adding 8-inch 
floppy-disk drives and a 
14M-byte Winchester disk to 
the list of peripherals for the 
Personal Computer. IBM may 
also be working on a higher- 
density plug-in memory card 
to free one of the bus slots in 
the machine. 

A few discount dealers are 
already offering discounts on 
the IBM system that are very 
small compared to discounts 
available for other systems. 
However, IBM is selling the 
system to its own employees 
at a 4096 discount. 

IBM will have to strength- 
en its distribution before it 
will have a serious impact on 
Apple and Tandy. After all, 
Apple and Tandy have exten- 
sive distribution systems that 
took several years to de- 
velop. Apple Computer Inc. 
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THINK DIGITAL MARKETING. THIN 


TM 
FOOTNOT 


AN ESSENTIAL PROGRAM FOR THE SERIOUS WORDSTAR™ USER. 


FOOTNOTE brings full footnoting capability to WordStar: 


Automatically NUMBERS both footnote calls and footnotes.' 
Automatically FORMATS text and footnotes, placing footnotes on the bottom of the correct page.? 


Easy to USE: 


While in WordStar, type a symbol? for each footnote and enter the text of the footnotes anywhere in 
the file.* 


eee the WordStar file, run FOOTNOTE. The result is a fully formatted and fully editable Word- 
tar file.5 


"The numbers can be superscripted or non-superscripted, at the user's option. 


?*At the user's option, the footnotes can also be removed from the text file to a separate note file. 
The default symbol “@" can be changed to any other symbol. 


*Footnotes can be entered singly or in groups. They may be entered in the middle or at the end of para- | 
graphs, or in a completely separate note file. 


‘The user can modify, add, or deletetextandnotesand run FOOTNOTE again to re-number and reformat the edited 
file. 


PAIR" 


WordStar users who underline phrases, or set them in boidface, often discover only too late — when the printer 
suddenly slows down — that they forgot to end the special print command. PAIR checks that print commands are 
properly terminated, and marks all errors in the text for easy correction. 


FOOTNOTE and PAIR run under CP/M" on any 8080/85 or 280 SOFTWARE 
computer with at least 42K RAM. Formats: 8” IBM soft-sectored, 5%" 


NorthStar, Micropolis, Superbrain 3.0, Apple Il, Osborne-1, Xerox 820. ИЯ тт NG 
ыткористовт алесь ғоотмте AND DIGI ЛАЗЕ" 


2670 Cherry Lane • Walnut Creek, CA 94596 


FOOTNOTE and PAIR trademarks PRO/TEM Software. Inc WordStar trademark MicroPro Int'l (41 5) 938-2880 


CP/M trademark Oigital Research Telex #17-1852 (DIGMKTG WNCK) 

А PRODUCT OF Dealer inquiries invited 

РРОТЕМ М | Dealers outside California call (501) 442-0864 
notions ay ыы Dealers inside California call (415) 938-2883 
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has 2500 dealers and over 
300 companies selling hard- 
ware and software for the Ap- 
ple. Tandy Corporation's dis- 
tribution is even larger. To in- 
crease distribution, ІВМ is ex- 
pected to open a large num- 
ber of retail outlets this year 
and add a large number of 
new distributors. IBM is said 
to be negotiating with in- 
dustrial distributors to carry 
the Personal Computer. 
Many of these distributors 
are already carrying the IBM 
3101 ASCII terminal and the 
8-inch Piccolo Winchester 
drive. However, this distribu- 
tion route will probably not 
begin to function until the 
second quarter. 

Further, IBM has reorgan- 
ized its internal marketing 
and manufacturing organiza- 
tion. IBM sales reps will now 
be able to sell the entire 
range of ІВМ products, 
where previously they have 
been limited to one or two 
specific product lines. 

Portia Isaacson and Egil 
Juliussen of Future Comput- 
ing, Richardson, Texas, re- 
cently released a market-re- 
search study titled IBM's 
Billion-Dollar Baby: The Per- 
sonal Computer ($475 a 
copy), in which they predict 
that demand for the IBM Per- 
sonal Computer will reach 
100,000 units by the end of 
1982, 250,000 units by the 
end of 1983, and 450,000 by 
the end of 1985. 


D EC Enters: Personal 
Computing Market: Capi- 
talizing on the fact that 
250,000 DEC VT-100 video 
terminals are already in oper- 
ation, Digital Equipment Cor- 
poration (DEC) has entered 
the personal computer mar- 
ket by introducing a kit to 
upgrade a VT-100 to a full- 
blown personal computer 
system. In doing this the firm 
accomplished three things: 
(1) it capitalized on a closed, 
ready market; (2) it provided 
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a system cost substantially 
below its competition (pro- 
vided you already own a 
VT-100); апа (3) it beat at 
least one company that was 
planning to introduce a 
VT-100 personal-computer 
upgrade to the punch. The 
$2400 kit upgrades a VT-100 
(which typically costs $1300 
to $1500, depending on op- 
tions) by adding a Z80 micro- 
processor with 64K bytes of 
memory:on a plug-in board 
and a 5%-inch floppy-disk 
drive (160K bytes of storage) 
in a separate cabinet. CP/M 
costs another $250 and a sec- 
ond drive adds $1275. 

DEC will be selling the sys- 
tem through its distributors, 
by direct telephone order, 
and through its 25 stores. No 
plans were disclosed for sales 
via computer stores. 


Б... of the Operat- 
Ing Systems: When ІВМ an- 
nounced that Digital Re- 
search’s CP/M-86 disk operat- 
ing system (DOS) would be 
supported by the IBM Per- 
sonal Computer, visions of 
plentiful software danced in 
the heads of many potential 
purchasers, who were think- 
ing of the legion of programs 
that are available for use 
under CP/M-80, the operating 
system that has become the 
de facto standard for users of 
8-bit 8080-, 8085-, and Z80- 
based computers. 

But the visions may soon 
be dancing to a different 
tune. Despite the similarity of 
the two DOSes, an operating 
system does not change the 
character of the hardware it 
runs on, and the hard fact re- 
mains that software written 
and compiled for the 780 
microprocessors cannot be 
immediately and easily run 
on the 8088 16-bit micropro- 
cessor. Programs must be 
converted and/or rewritten to 
be compatible, taking time 
and effort. 

Meanwhile, confidence is 
increasing in IBM's Personal 


Computer DOS, which was 
written for IBM by Microsoft 
Inc., of Bellevue, Washing- 
ton. As of this writing, all of 
the application software an- 
nounced by IBM runs under 
this DOS, and many program 
authors report that convert- 
ing CP/M-80 programs to run 
under the Microsoft system is 
easier than converting them 
to run under CP/M-86. 

Microsoft will be releasing 
the operating system, which 
it will call “MS-DOS,” to be 
run on 16-bit computer sys- 
tems from. other manufac- 
turers. And Lifeboat Asso- 
ciates of New York City, the 
world’s largest distributor of 
8-bit CP/M software, has 
committed itself to support 
Microsoft’s MS-DOS, under 
the name "SB-86," for the 
16-bit world. Lifeboat plans 
to make SB-86 available fora 
wide variety of machines in 
the same way that it made 
CP/M-80 available off the 
shelf for close to 40 different 
8-bit computers. Lifeboat 
says it will convert all of its 
current software packages to 
run under SB-86. 

There is no doubt that 
CP/M-80 will continue to 
dominate the 8-bit DOS 
market. But the 16-bit race 
for dominance is still on, and 
CP/M-86 is in the pack along 
with MS-DOS and the multi- 
user operating systems: 
Digital Research’s own 
MP/M-86, Оаѕіѕ-86 from 
Phase One Systems, Multi-OS 
from Infosoft Systems, and 
Microsoft’s Unix-like Хепіх 
operating system. 


3 2-Bit Bus Spec Agreed 
On: While the IEEE-896 com- 
mittee continues to haggle 
over a standard for 32-bit 
microprocessors, three manu- 
facturers have announced 
agreement on a 32-bit bus. 
Motorola, Mostek, and Sig- 
netics/Philips have ап- 
nounced the VME bus. 
Thompson CSF has also an- 


nounced its support for the 
bus. The VME bus is a Euro- 
card-compatible subset of 
Motorola’s Versabus and іп- 
cludes some of the features 
from the IEEE-896 group. 
However, the three compan- 
ies, all with a large stake in 
the 32-bit 68000 market, felt 
they could wait no longer. 

The bus has 192 pins in its 
fully expanded configuration 
with 64 available for user-de- 
fined I/O. The IEEE-896 de- 
sign has fewer pins, but uses 
multiplexing, which lowers 
the performance of the sys- 
tem. 


Тоз From Japan: 
The Japanese government is 
investing $50 million in a pro- 
gram to develop a fifth-gen- 
eration computer by 1985. 
The computer will offer more 
intelligent man/machine іп- 
terfaces and will be more 
closely aligned with societal 
needs than its honorable 
ancestors. It will be based on 
VLSI (very-large-scale inte- 
gration) devices, integration 
of new communications tech- 
ology, parallel processing, 
software engineering, artifi- 
cial intelligence, and pattern 
recognition. 

Fujitsu has announced the 
development of a new high- 
performance integrated cir- 
cuit using the company’s 
HEMT (high-electron-mobility 
transistor) technology. The 
device has demonstrated a 
switching time of 17 ps (pico- 
seconds, or 10 "^ seconds) 
with a power dissipation of 
0.96 milliwatts. This is about 
30 times faster than con- 
ventional MOSFETs (metal- 
oxide semiconductor field- 
effect transistors) and is com- 
parable to the 13-ps time of 
Josephson-junction devices. 
Fujitsu engineers hope to 
reduce this time to well 
under that of Josephson de- 
vices. One advantage of the 
HEMT devices is that they re- 
quire less cooling—only to 
— 196°C (the temperature of 
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INFLATION FIGHTER SPECIAL 
ACCESS TIME: 150 - 300 nsec 
STANDBY POWER: 0.1 - 10.0 milliwatts 


TYPE PRICE 
Harris 6504 AKx1 a. . » e » $2.50 


Pin compatible with 4044 & 5257 
Harris 6514 1Кх....... a $93.00 
Pin compatible with 2114, 5114 & 4045 


These I’Cs have been factory tested, but аге not burned-in. 
Therefore, a small percentage may fail during the first hours of 
use. We аге selling these on an “as ts” basis without warranty. 
. THOUSANDS IN STOCK 
„ IMMEDIATE DELIVERY 
» MINIMUM ORDER EIGHT (8) EACH 
. ADD $4.00 FOR SHIPPING & HANDLING 
Mail Orders to: EMERGE SYSTEMS 
P.O. Box 3175 


All orders MUSTbe prepaid. Indialantic, FL 32903 
| Allow time for personal checks to clear. 


MICROSTAT™ Release 2.0 


qELEA Just some of the new features of Microstat Rel. 2.0 in- 

clude: new programs for moments about the mean, skewness, 
kurtosis and stepwise multiple regression, longer file names, faster 
sort routine, the ahility to declare each data file's numeric precision 
and drive location plus an expanded user's manual with new appendi- 
ces for the equations and file : tructures used in Microstat. Also 
included is a Data Management Subsystem for file maintenance (edit, 
list, destroy, augment, sort, rank-order, move and merge) plus trans- 
formations (add, suhtract, multiply, divide, reciprocal, log, natural log 
and antilog, exponentiation and linear) that allow you to create new 
variables from existing variahles. 


After file creation with DMS, programs for analysis include: Descrip- 
tive statistics, Hypothesis testing (mean and proportion, ANOVA 
(one-way, two-way, and random blocks), Scatterplots, Frequency 
distributions, Correlatiun analysis, Simple, Multiple. and Stepwise 
Multiple Regression (including files larger than available memory), 
Time series, 11 Nonparametric tests, 8 Probability distributions, 
Crosstahs and Chi-square, Combinations, Permutations and Factor- 
ials (up to one million factorial). All program output is neatly formatted 
for easy use. 


The price for Microstat Rel. 2.0 is $295.00 and the user's manual is 
available for $25.00 (credited towards purchase) and includes sample 
printouts with file lables that reference standard statistical texts and 
journals so you can compare the results from Microstat to those 
produced on much larger systems. Compare Microstat to any other 
package on the market and we think you'll agree that Microstat is the 
best at any price. 


ECOSOFT, INC. 
P.O. BOX 68602 
INDIANAPOLIS, IN 46268-0602 
(317) 283-8883 
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ENGINEERING 
SOFTWARE 
for : 
MICRO’S 


ai dt 


LET 


This self-teaching guide will show you how to write your own 
software for engineering and scientific applications. Contains 
numerous usefuland fully-documented programs which you can 
modify and apply to your own applications. Emphasis is on 
interactive input with graphical output. Topics covered include 
CAD/CAM: In this section a series of programs are developed 
which you can use to interactively create engineering drawings 
and store on disk file. You can then recall these drawings and 
perform various operations. The programs are useful for finite 
element mesh generation. computer-aided design, etc. 
SIMULATION: Programs are developed which simulate 
motion. They are applied to the design of mechanisms and 
particle dynamics; MATRIX OPERATIONS: Programs which 
perform various matrix operations are developed and applied to 
structural analysis and heat transfer FOURIER ANALYSIS: 
Software is developed which determines harmonic components 
of periodic and transient functions. Spectra are displayed 
graphically. OPTIMIZATION: Programs are developed which 
optimize functions of several variables subject to constraints. 
Applications are included. All programsare in BASIC and fully 
explained along with theory. This collection of programs is the 
best self-tcaching guide for students, professionals and software 
developers. Written by B.J. Korites, PhD author of the popular 
"Graphic Sofiwar: for Microcomputers”. Book with theory and 
listings-$28.50 ;Diskof listings (Apple 11 Plus 48K DOS3.3 or 
CP/M)-$19.95 


KERN PUBLICATIONS 


190 Duck НІШ Rd - PO Box 1029F - Duxbury. МА 02332 
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liquid nitrogen) compared to 
— 269°C (the temperature of 
liquid helium) for Josephson 
devices. Hence, HEMT-based 
computers should be more 
practical and less costly. 

NEC (Nippon Electric Com- 
pany) has disclosed that it is 
considering building a $100 
million plant in Roseville, 
California, for fabrication 
and assembly of integrated 
circuits and electronic equip- 
ment. The plant is tentatively 
slated to go into production 
at the end of 1983. 


[D.3 wnee! and Dot- 
Matrix Printer Status Re- 
port: In 1972, David Lee 
created the Diablo daisy- 
wheel printer. Until then, 
IBM dominated the word- 


processing impact-printer 
market with its Selectric 
printer. The daisy-wheel 


printer operated with many 
fewer parts, providing faster 
and more reliable operation. 
Further, sophisticated control 
electronics were added to 
provide intelligent printer op- 
eration. 

Within a year, Xerox Cor- 
poration acquired the Diablo 
Company. Lee left the fol- 
lowing year and formed 
Qume, which was later 
bought by Exxon. Qume in- 
troduced its own version of a 
daisy-wheel printer, and for 
the next five years Diablo 
and Qume shared the word- 
processing daisy-wheel mar- 
ket. 

Then, in 1979, Ricoh, a 
Japanese supplier, entered 
the market as an OEM (origi- 
nal-equipment manufacturer) 
supplier to Tandy and Lanier. 
NEC (Nippon Electric Com- 
pany) introduced a word-pro- 
cessing printer using a 
thimble-like printing ele- 
ment. And recently Fujitsu 
announced a daisy-wheel 
printer that operates at 80 
characters per second, 
almost twice the speed of 
most U.S. models. Also, we 
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can shortly expect Pertec, 
Brother, and Canon to intro- 
duce daisy-wheel printers. 

Diablo and Qume have re- 
sponded to the foreign com- 
petition by introducing new 
daisy-wheel printers having 
fewer parts, operating at 
lower speeds, and hence 
costing less. The Diablo and 
Qume share of the market 
has dropped to about 50%. 
However, the market has 
been growing at a rate of 
about 40% per year, and 
their business has continued 
to increase even though their 
market share decreased. 

One other consideration in 
the word-processor market is 
that the quality of dot-matrix 
printers has been improving, 
and they are more and more 
being used for word-process- 
ing work. This trend can be 
expected to continue. 

Although Americans have 
long expected a “Japanese 
invasion" in the personal 
computing market, this has 
not occurred. What has hap- 
pened might be called an "in- 
filtration," with the Japanese 
moving into selected ѕер- 
ments of the market. The 
area where they have already 
scored a great success is in 
the under-$1000 dot-matrix 
printer market. (The low-cost 
floppy- and hard-disk mar- 
kets could be next.) 

The Japanese, who two 
years ago had virtually no 
U.S. printer sales, today have 
almost 75% of the under- 
$1000 printer market, esti- 
mated at $200 million (ex- 
pected to grow to $950 mil- 
lion by 1985). Epson America 
is now the market leader. 
U.S. manufacturers, such as 
Centronics, Anadex, Tally, 
and Dataproducts, have 
abandoned the under-$1000 
printer market and are now 
concentrating their efforts on 
the higher-speed, multi-mode 
(single-pass and multi-pass), 
and multi-font machines. The 
question is, “Will the 
Japanese be far behind?" 


Ты Developing 16-Bit 
Market: What is faster than 
a speeding bullet and more 
powerful than a locomotive? 
The new Texas Instruments 
TMS99000 16-bit micropro- 
cessor, with 24-MHz clock 
rate and an instruction set 
that includes single-precision 
floating-point instructions, 
that sells for a modest $65 
(100-piece price) And Na- 
tional Semiconductor, after 
many doubts and delays, is 
finally beginning to make 
available samples of its 
16032 16-bit microprocessor. 

The biggest news of the 
month is that AMD (Ad- 
vanced Micro Devices) has 
signed a 10-year licensing 
agreement with Intel for the 
8088, 8086, and iAPX-432 16- 
and 32-bit microprocessors. 
AMD was, until now, the 
prime second source for the 
Zilog 78000 16-bit micropro- 
cessor and a developer of 
many of the 78000 support 
chips. AMD has disclosed 
that, although it will continue 
to manufacture and support 
its current 28000 products, it 
will not do any further devel- 
opment of them. Zilog had 
recently reduced prices on 
the 28002 to $19.90 in 1,000- 
piece lots. The Intel 8086 is 
currently selling for $58.50 in 
lots of 100, with prices rising 
to $127.40 for the 10-MHz 
version. However, Japanese 
suppliers are entering the 
market with high-volume 
prices close to $23 and, for 
delivery 6 months from now, 
are quoting $14. Motorola is 
currently charging $91 for the 
68000 processor in 25 to 99 
quantities, and prices rise to 
$269 for a 10-MHz part. 

The Zilog Z8000 appears 
to have been caught in a 
pincer movement between 
the 8086 and the 68000. The 
8086's large base of software 
and support chips, large num- 
ber of second sources, and 
attractive pricing, and the 
68000's high-powered perfor- 
mance appear to be making 


the 16-bit market a two- 
device show, with the 78000 
getting a low third billing. It 
is rumored that Zilog's new 
32-bit microprocessor will be 
a migration upward from the 
Z8000. This feature тау 
prove attractive to system 
designers and put Zilog back 
in the race. 


іу Format 
Chaos: The microcomputer 
industry has created a 
chaotic situation in 5%-inch 
floppy-disk formats. The lack 
of a standard format has re- 
sulted in a multiplicity of 
disk formats such that disks 
created on опе manufac- 
turer's 5'A-inch disk system 
cannot be read on another 
manufacturer's 5 14 -inch disk 
system. Thus, programs 
created using the CP/M oper- 
ating system running on a 
Heath, Intertec, Apple, 
TRS-80, ІВМ, or North Star 
computer cannot Бе trans- 
ferred easily from system to 
system. The problem is most 
acute for people who wish to 
copy public-domain software 
from the CPMUG and SIG/M 
user-group libraries. 

Eight-inch floppy-disk 
users fortunately have a stan- 
dard (the IBM 3740 format 
for single-density disks). 
Thus, 8-inch disk owners ex- 
change software іп single- 
density format. However, 
there is no standard for 
double-density formatting, 
and 8-inch disk owners are 
forced to use single density 
when copying disks and then 
convert them to their parti- 
cular double-density format. 
Virtually every 8-inch disk- 
controller maker furnishes 
software for this converting 
process. 

An additional problem has 
been created by manufac- 
turers who have “improved” 
their versions of CP/M. In 
some cases these improve- 
ments cause the CP/M system 
to no longer be compatible 
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MOVE UP TO TARBELL 


Tarbell starts where small 
systems leave off, providing 
storage from 1 to 20 
megabytes. This means 
Tarbell is capable of growing 
with your needs. 


Here's what you get in the 
system: 280 4Mhz CPU with 
memory management, timer 
and full interrupt capability, 2 
RS-232 serial ports with 
handshaking, 64 K bytes of 
random-access memory, 
double density floppy disk 
interface, 2 double density 


floppy disk drives, cabinet, 
power supply, cables and 


software including CP/M 2.2, 


CBASIC, Tarbell BASIC and 


Tarbell DataBase. 


Tarbell makes available 
word processing, inventory 
control with bill of materials, 
mailing lists and other 
business software. 


The Tarbell Empire Series is 
delivered assembled, tested, 
and with a FULL six-month 

warranty оп parts and labor. 


Тһе One-Stop Shopping Service 


950 Dovlen Place, Suite B 
Carson, CA 90746 
[ (213) 538-4251 


ORDER: 1-800-547-2492 


IN OREGON CALL 


SERVICE: 503-4 79-4150 


АТАР” 


EPSON 
MX-70 $369 
MX-801 $459 
MX-80FT $559 
MX-100 $739 


OLIVETTI — MODEL 121 


w/Magnum Interface to Apple 


Use as Typewriter and 
Letter Quality Printer 
TERMS: 


$1495 


400 (16k) 
800 (16K) 


$325 
$739 


I.D.S. 
445G Printer 
460G Printer $799 
560G Printer $999 


OKIDATA 
80 $389 
82A $539 
83A $829 
84 $1229 


$689 
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ҢЕСТЕОНС5 
8MHz 8085/88 SYSTEMS INCLUDE CSC BOARDS 
64K STATIC RAM, Interfacer I, Disk 1, CPM* 
80, DOUBLE SIDED 8" Drives, Enclosure 2 w/ 
Constant Voltage Transformer, 20 Slot (10 
MHz) MOTHERBOARD & 2 year 48 HOUR EXCHANGE 
ЭМ BOARDS for only $3995. DEL. FROM STOCK 
For 8MHz 8086/8087 or 68000 SYSTEM CALL 
Seattle Computer Products, Inc. 
SEATTLE 8MHz 8086/8087 SYSTEMS INCLUDE FULL 
SOFTWARE COMPATIBILITY WITH ІВМ WITH MICRO- 
36 w/bios 45275.) AND FULL 
[TH CPM*86. 1 serial port, 
, 70 Nanosecond RAM, Tarbell 
ALL STANDARD. Drives Extra 
YSTEM RAM $2549. SYSTEM II w/128 
M $3325. For 48 HOUR Board Exchange add 
on System I and $250. on System II 
DRROW DESIGNS 
OW DECISION 1 w/64K STATIC RAM, 3 SER. 
parallel port, Desk Top Enclosure, DMA 
ROLLER 6 54 Dual Sided 48TPI Floppies 
Y $4195 LIST Our Price $3150. w/8" Drs 
$4275. Our Price $3206. M/OS $371. 


Decision I and M/OS are trademarks of Morrow Designs Prices are subject 
UNIX is a trademark of Bell Laboratories, Inc. 

` Ж т t 
CP/M is a trademark of Digital Research Corp. о change 


PC 951 Westminster CA. 92683-0951 
7M &u5 7ЧЫ m me 


ATIBILITY 


APPLE HARDWARE 


MICRO SCI 
(DIRECT APPLE REPLACEMENT} 
А.2 DISK DRIVE 
CONTROLLER 
VIDEX 80 COLUMN 
CORVIS 5 MEG DRIVE 
LOWER CASE ADAPTOR 
16K RAM CARD (MICROSOFT) 
2-80CARD (MICROSOFT) 
MICROMODEM (HAYES) 
SMART MODEM (HAYES) 
NOVATION MODEMS 

APPLE CAT 


ATARI HARDWARE 


CX-2600 VIDEO GAME 

410 PROGRAM RECORDER 
810 DISK DRIVE 

820 PRINTER 

822 PRINTER 

825 PRINTER 

830 MODEM 

850 INTERFACE MODULE 

853 16K MEMORY EXPANSION 
RAM CRAM 


$429 


SOFTWARE 


AUTO CAT 
CAT 


MOUNTAIN CLOCK 
MOUNTAIN MUSIC SYSTEM 
MOUNTAIN A/D CONVERTER 
MOUNTAIN INTROL/X-10 CARD 
MOUNTAIN С.Р,5, 
10 KEYPAD [A.B.T.) 
SUP-R-TERM (80 COLUMN) 
SUP-R-MOD R.F. MODULATOR 
16K MEMORY EXPANSION 
JOYSTICK (Т.С } 

‘B&W MONITOR (SANYO) 
9" B&W MONITOR (М.Е.С.) 
12" B&W MONITOR (SANYO) 
12" GREEN MONITOR (|5 АМҮО) 


VISICALC (ATARI) 
BASIC (ATARI) 


VISIPLOT 

VISITERM 
VISITREND/PLOT 
MICROLAB DAT A FACTORY 
D B MASTER (STONEWARE) 


B.P.I. SOFTWARE (each) 
SOFT-TECH PAYROLL 
STOCK FILE INVENTORY 
12" GREEN MONITOR (ZENITH) 
12" GREEN MONITOR (BMC) 
13" COLOR MONITOR (SANYO) 
EPSON CABLE & INTERFACE 
EPSON GRAFTRAX 

SANYO SLIM II CASS СЕСК 


ADVENTURE 


ORK 
SARGON CHESS 
GALAXIAN 

FU[I CASS ТАРЕ/10 
VERBATIM 
MAXELL 


SHIPPING: Atdd 3% of total transactionfor UPS brown (ground) ог 596 for UPS blue (air), Parcel Post, 


or any special arrangements. 


PAYMENT: Cashier's checks, certified checks, money orders, and bank wires honored immediately, 
Wire transfer funds to U.S. National Bank of Oregon, South Grants Pass Branch. Credit RCE, account 
number 501-981, ta the attention of Rose. Add 296 for Visa and Master Charge. Allow 20 days for 


personal checks to clear. 


REFUNDS: 10% restocking charge on ali returns or exchanges, No refunds on opened software, Cail first. 
GUARANTEE: All products with full manufacturer's warranty, Sanyo and Apple warranty available. 
We have full repair and service facilities for alt electronic repairs with HP, Dynascan, Pioneer, Sanyo and 


Apple trained and certified technicians, For any technicalservice call them for instant advice or questions 
right on their benches at (503) 479-4150. 
REPAIRS: Out of warranty guarantee: Labor 30 days from date of your receipt, 90 days on parts. Call 


for details on quality guaranteed discount repair and reconditioning service. 
We have been repairing electronic equipment for 12 years and love it! 


“A Unique Combination of 
Quality Products, Competitive Prices, and Seruice" 
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Vete 
RALSTON-CLEARWATERS 
ELECTRONICS 


530 М.Е. ‘E’ Street e Grants Pass, Ore. 97526 
ALL BRAND NAMES ARE REGISTERED TRADE MARKS 
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the С 


Digital CryptoPrimer" 
Development Kit, 
Tr. cryptography is no ' 
Ж dark secret. In fact, 
the kit is specially 
designed for personal computer owners 
of Standards data encryption algorithm. 
Includedin the kit are: a 
CryptoPrimer” manual, 
tem built around our 
WD 2001/2 data 
encryption 
venient RS 
232 соп- 
nector and | | 
hardware SAT All for just $495. Best 
of all, you'll end up with more than a clue 
on how to implement all the benefits of 
money order (including $9.00 for ship- 
ping and 6% sales tax if youre a Califor- 
nia resident) to: Western Digital, 2445 
also specify your computers make and 
model number. 
We think keeping cryptography a 


Thanks to the Western 
longer a deep, 

and is based on the National Bureau 
a cryptographic sys- 
chip, acon- 
a special 
data encryption. So send your check or 
McCabe Way, Irvine, CA 92714. Please 
mystery is a crime. 


9 the lann: 
ба б edge Work f 
ог you 


WESTERM DIGITAL 


C O Н P O RAR A 


Telecommunications p 
2445 McCabe Way, Irvine, CA 92714 
(714) 557-3550 
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with other CP/M systems. 

The situation appears to be 
worsening because neither 
the IEEE nor the manufac- 
turers appear to be con- 
cerned with the problem. 
Buyers of personal com- 
puters must be made aware 
that just because a particular 
computer uses the CP/M disk 
operating system, it does not 
mean that disks will be com- 
patible with other systems 
that use CP/M. And if the sys- 
tem uses 5%-inch disks, in- 
compatibility is almost cer- 
tain. 


ДА паю Сот- 
puter News: Тһе ЕСС (Fed- 
eral Communications Com- 
mission) is presently consid- 
ering authorizing amateur 
radio operators to transmit 
data not encoded in ASCII 
(American Standard Code for 
Information Interchange) or 
5-bit (Baudot/Murray) code. 
This is being done in response 
to a petition from the ARRL 
(American Radio Relay 
League). The FCC is also con- 
sidering allowing increased 
sending speeds for ASCII 
transmission within certain 
frequency bands. 

The ARRL, AMRAD (Ama- 
teur Radio Research and De- 
velopment Corporation), and 
AMSAT (Radio Amateur 
Satellite Corporation) recent- 
ly conducted a conference 
оп amateur-radio computer 
networking. The purpose was 
to recognize the innovative 
work already done by ama- 
teurs in the United States and 
Canada, to explore the possi- 
bilities of an integrated ama- 
teur packet network, and. to 
set up the framework for 
orderly growth of a network. 

According to Paul L. 
Rinaldo, chairman of the 
conference, a two-level ap- 
proach to network organiza- 
tion is being planned. Local 
networks centering around 
VHF (very high frequency) re- 
peater stations will be sup- 
plemented by more wide- 
ranging "backbone" net- 


works. A backbone network 
is being formed along the 
eastern seaboard of North 
America from Norfolk, 
Virginia, to Montreal, 
Quebec, with a spur into the 
Boston, Massachusetts, area. 
Other centers of activity are 
Tucson, Arizona; San Fran- 
cisco, California; and Van- 
couver, British Columbia. 

Most of the testing has 
been done in the 2-meter and 
220-MHz bands at a data rate 
of 1200 bps (bits per second). 
AMRAD is seeking a special 
temporary authorization 
from the FCC to experiment 
with higher data rates. 

The proceedings of the 
conference are available for 
$5 from AMRAD, 1524 
Springvale Ave., McLean, VA 
22101. 


| s “Тһе Last Опе” The 
Last One? The Last One, 
the advertising claims, is “а 
computer program that 
writes computer programs" 
and, further, is "the last pro- 
gram you'll ever need." 

The Last One asks the user 
programming questions and 
uses the answers to generate 
a "totally bug-free BASIC 
program" (to quote the ads). 
Versions that generate direct 
machine code and respond 
to continuous voice input are 
planned. The Last One was 
first demonstrated in April 
1981 at the West Coast Com- 
puter Faire. The vendor, А! 
Systems, did not start filling 
orders until November 1981. 
It claims to have received 
orders for over 10,000 copies, 
worth over $6 million (a sin- 
gle copy is $600). 

The question now is 
whether there can be a "last 
one." Al Systems says that it 
will require dealers to attend 
classes on the product and 
sign an agreement under 
which they will be fined if 
they misrepresent The Last 
One. The vendor admits that 
an unskilled user could make 
a mess of a program and that, 
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FORTH 


FOR/MAT™ 


SCREEN EDITOR 


A MUST FOR THE SERIOUS FORTH 
PROGRAMMER 


е All code is Forth-79 standard. Each line of code is fully ex- 
plained and flow-charted (Forth style) for easy modification. 
е This editor works just like the popular word processors on 
the market except it is written in high level forth and is con- 
fined to the 1024 byte boundary of a forth screen. 

e There are over 20 different commands for cursor position- 
ing, text modification, tabs, relocating lines, spreading lines, 
and moving lines to other screens. 

e insert mode is toggled on and off for midstream insertions 
and deletions. Text ahead of CP is moved right during inser- 
tion and left during deition if insert mode is on. 

e Column position is displayed at all times. 

e Bomb proof—all unused control codes are trapped. 

* Must be used with a CRT that has cursor addressing or 


with a memory mapped video. 


e Send check or money order in the amount of $50.00 and 
receive complete source code, flowcharts, documentation, 
and instructions for bringing up on your system. 


e Versions for the Apple, Radio Shack, Commodore, Atari 
and other small systems will be available soon. For im- 
mediate notification of availability, please send name, ad- 
dress and description of system. 


See full page ad in December issue (Page 61) of BYTE. 


KV33 CORPORATION 


P.O. BOX 27246 
TUCSON, AZ 85726 
(602) 889-5722 


EPISODE, 


THE 
VERSATILE 
COMPUTER 


چ چ چ چک“ 


JUST ADD 


PERIPHERALS 


EPISODE is a CP/M*comput- 
er with 1.6 M byte of disk 
storage on dual 5% fiop- 
pies. Its compact design 
provides a wide range of 
standalone or network appli- 
cations including data base 
sharing. 

EPISODE gives you total 
flexibility. You can add your 
own CRT and Printer, what- 
ever brand and price range 
you choose. AI the logic in- 
cluding the 64K RAM mem- 
ory is contained on a single 
6" x 8" circuit board ensur- 
ing maximum reliability. 


* Supervy2 is a trademark of Epic Computer 
Corporation. CP/M 15 a trademark of Digital 
Research. 
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EPISODE includes a unique 
software system called 
SUPERVYZ™ - a menu 
based software control sys- 
tem that allows the user to 
integrate application pro- 
grams. 


Dealer inquiries invited, 
foreign and domestic. 


Epic Computer Corporation 
7542 Trade Street 

San Diego, CA 92121 

Tel: 714-695-3560 


TRS-80 DISCOUNT 
“> BUY DIRECT = 


WE SELL THE FULL LINE OF TRS-80'S 
AT WHOLESALE PRICES 


MANAGEMENT 
SYSTEMS 


US с SE SSS CS ө => 1—2. 
Я „эст ye с=ш=н үсе 30 CS CS ҰҒЫН 4. 
5 чегі «ы 4, ЫМ HD ж ымы», м НР ie 


MODEL II 
26-4002 64K | Огіме...................... $3288 
Ask About Hard Drives 


MODEL Ill 

2621852 TOK ынан тыр ымен a Ы 5849 
26-1066 48K with 

2 Drives,'NS202.. ccs ie eee cee eee see ues $2069 
COLOR COMPUTER 


ОБЗОРИ АК асылы нола ығ ры алые ыра бз 


POCKET COMPUTER 
26-3501 Pocket Сотриїег. ................. $188 
COLOR COMPUTER DISK DRIVES 

26-3022 Color Disk Drive £1................ S498 
26-3023 Color Disk Drive #2, 3, 4............ $338 
eLARGE INVENTORY WRITE FOR YOUR 
eFAST DELIVERY FREE CATALOG 


THOUSANDS OF SATISFIED 
CUSTOMERS 


ORDER TOLL FREE 


1-800-841-0860 — 


MICRO MANAGEMENT 
SYSTEMS, INC. 


DEPT. NO. 
115 C. SECOND AVE. S.W. CAIRO, GA. 31728 


GA. 912-377-7120 


TM - TANDY CORPORATION 
FREE COPY OF WARRANTY UPON REQUEST 
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although The Last One pro- 
duces “error-free code," it 
may not produce an "error- 
free program." The vendor 
further admits that the 
manual requires considerable 
study, even for someone well 
versed in programming. 

Hence, The Last One is 
really a program-generating 
tool. It does not solve a pro- 
gramming problem because 
it cannot define what it is 
that the user wants to do with 
the machine. Rather, it can, 
once a user is skilled in its 
use, substantially reduce 
coding time. 


D EC introduces Sin- 
gle-Chip 151-11: Digital 
Equipment Corporation has 
made available a single-chip, 
40-pin version of its popular 
16-bit LSI-11 microprocessor 
(previously a 4-chip set). Un- 


fortunately, hardware multi- 
ply and divide were not in- 
cluded. The device is used on 
a new single-board computer 
called the Falcon (or Т-11). 
The board contains 4K bytes 
of read/write memory and 
sockets for 4K bytes more, as 
well as 32K bytes of ROM (or 
16K bytes of ROM and 8K 
bytes of read/write memory). 
The board also contains two 
serial ports, 24 parallel I/O 
lines, a real-time clock, and 
DEC's standard LSI-11 bus in- 
terface. 


| ntel Enters the Micro 
computer Business: К was 
inevitable —Intel has finally 
entered the computer sys- 
tems business. Intel has had 
all the components but has 
never integrated them into a 
complete system. Now it has 
finally formed an "OEM 


Microcomputer Systems 
Division" to market the Sys- 
tem 86/330. The complete 
system is intended to be sold 
by systems houses dealing in 
turnkey systems. In other 
words, Intel supplies every- 
thing but the actual applica- 
tion software. 

The System 86/330 uses In- 
tel’s 8086 16-bit microproces- 
sor in a Multibus housing 
with 320K bytes of program- 
mable memory, 35M-byte 
Winchester disk, and 1M- 
byte floppy-disk drive, all 
housed in a desktop unit. Op- 
tions include interfaces to 
IEEE-488, RS-232C, RS-422, 
К5-449, Ethernet, and more. 
Disk operating systems іп- 
clude iRMX-86, CP/M-86, MD- 
DOS, or Unix. Performance is 
claimed to cover the range 
from the DEC PDP-11/23 up 
to the PDP-11/70 products. 
Prices to OEMs start at 


$19,000 each. Watch out, 
DEC—Intel is coming оп 
strong. 


Appie Doings: A. С. 


"Mike" Markkula, President 
of Apple Computer Inc., at a 
recent computer-conference 
panel discussion, shocked 
the audience by telling them 
that Apple Computer will try 
to “diligently eliminate what 
is now commonly referred to 
as ‘software protection’ " He 
stated that “users should be 
allowed to have as many 
copies of a software program 
as necessary to do the appli- 
cation.” Ironically, seated at 
the panel table was a repre- 
sentative from Atari, which 
has been advertising that it 
will pursue and legally pro- 
secute anyone caught unlaw- 
fully copying its software. 
Apple has also announced 


A REFURBISHED DAISY WHEEL TERMINAL 
FOR PERSONAL COMPUTER USERS AND SMALL BUSINESSES. 


Now youcan have letter-quality printing 
and professional features for just $1,495? 


AJ daisy wheel printer terminals are renowned for 
exceptional performance, high reliability, and applications 
versatility. Now you can have all this for only $1495* in our 
special limited offer. 


And you can choose froma list of options including 
forms tractor, pin-feed platen, paper trays, side shelves, 
extra printwheels, APL keyboard and 2K buffer. 

Call your nearest AJ regional 


• 30 cps /etter-quality printing 8 T vlt. ofa office for details: San Jose, CA 

• Changeable type faces (408) 946-2900; Rosemont, IL 

» Full ASCII keyboard with g ne. a (312) 671-7155; Hackensack, 
numeric pad NJ (201) 488-2525. Or check 

• High resolution ХҮ plotting ye the phone book for the number 

„ Complete electronic forms | of your local AJ sales/service 
control office. 

e 128-character buffer 

• Asynchronous RS-232 interface Call Toll Free Now: 

е Printwheel, ribbon cartridge, 800-538-9722 
and cable included In California: 

• 30-day parts/labor warranty (408) 946-2900 

kae ea Home d ANDERSON 


certain options. Offer available only in the 
contiguous U.S. 


JACOBSON 
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© Microtech Exports 1980 


GETS FILES ACROSS! 


With REFORMATTER disk utilities you can read and write 
ІВМ 3740 and DEC RT-11 single density formatted diskettes on your 
CP/M® system. 

REFORMATTER enables you to access large system databases, 
improve data exchange with other organizations, increase program 
development capabilities, and use your micro in distributed processing. 

REFORMATTER programs feature bi-directional data transfer 
and full directory manipulation. ASCII/EBCDIC conversion provided 
with СР/М < ІВМ. MP/M is now fully supported. 

Program Data Sheets, Application Guides, and Machine Compati- 
bility Guides available. 

Each program $195.00 from stock. Specify CP/M «x IBM or 
CP/M <> DEC. Order from MicroTech Exports, Inc., 467 Hamilton 
Ave., Suite 2, Palo Alto, СА 94301 (О Tel: 415/324-9114 О ТМХ: | 
910-370-7457 MUH-AITOS ÛJ Dealer and OEM discounts available. Таға енен 

4» 


ы CP/M* i istered trademark of Digital R h Са | 
ey / 15 4 registere trademark 0 igita esearch. “СР ee Digital arch 


SAVE $600.°° 
On TRS-80? 48K Model III 


TRADEMARKS: | Limited Supply Now Available = 
ұзара dE gee д For Тһе Low-Low Price ОҒ $1895. 
Ki Mora products Ine, — үне —— . Includes all the standard basic features of the TRS-80® 


Model Ill with 48K of RAM and disk expansion Kit ІТ 
with two 40 track double density disk drives. 


Also available — ТК5-80% Model Ill same as above with 
two 80 track disk drives for only *314 5.99 


If You Own А 16K Model III. 


You can easily expand your capabilities with our low 
cost disk expansion Kit ІШІ" 

Completely compatible with TRSDOS™ and LDOS!™ the 
Kit III single drive assembly includes: One 40 track 
54" double density disk drive, power supply, floppy 
disk control card, mounting hardware, applicable 


ES ae ONLY $599 590 
Also available — Kit III" same as above with 
one 80 track disk drive for only “724.99 
LDOS™ disk operating system “99,95 

Printers available . . . call for more information. 


Call TOLL FREE (800) 851.4614 
іп Illinois Call (618) 233-0018 


We accept: Visa. Master Charge. Certified Checks (Personal checks 
require three weeks clearance). Money Orders. and С.О.С. 


MORGAN 


Morgan Products Incorporated 104 Berkshire Drive Belleville, Illinois 62223 
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КРУКА! 91, 
Authorized Commodore service center 
Repair of the complete line of Commodore products 


in a hurry? Check our modular exchange program 


Computer 


Disc Drive 


HARDWARE: SOFTWARE: 

CBM 8032 Computer, (972 5299 
80 Column 51095 Wordcraft 80 299 

CBM 8050 Disk Drive 1340 Tax Preparation System 380) 

CBM 4032 Computer, IRMA 380 


40 Column 995 
CBM 4040 Disk Drive 995 


Dow Jones Portfolio 
Management System 115 


CBM 4022 Printer 649 Personal Tax 55 
CBM VIC 20 Computer 263 Pascal 229 
CBM VS100 Cassette 68 Assembler Development 

PET to IEEE Cable 33 Package 77 
IEEE to IEEE Cable 39 


BASF Diskette, Box of 10 30 


Order TOLL FREE 
1-800-527-3135 
10 AM to 4 PM CDT Monday through Friday 
Texas residents call 1--214-661-1370 


VISA, MASTER CHARGE, MONEY ORDERS, AND C.O.D. 
"Certified Check" accepted. 


Units in stock shipped within 24 hours, F.O.B. Dallas, Texas. 
All equipment shipped with manufacturer's warranty. 


Residents of Texas, Louisiana, Oklahoma City and Tulsa, 
Oklahoma must add applicable taxes. 


Eclectic shortly will be announcing products that are designed to work 
with CBM systems. 


1. ROMIO: two К5232 ports— three parallel ports —26K EPROM 
memory-managed alternate character set, software 
controlled— EDOS [extended DOS). 

2. Terminal program (options with ROMIO) 

3. EPROM programmer 

4. Front-end processor 

5. Additional firmware to be announced 


Be sure to write the address below for more information; 
dealer inquiries welcome. 


+ 


P.O. Вох 1166 - 16260 Midway Road 


Addison, Texas 75001 > |214) 661-1370 
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а 237% уеаг-епа іпсгеаѕе іп 
income, to $39.4 million оп а 
186% increase in sales (to 
$334.8 million). Expenditures 
for research and develop- 
ment in fiscal 1981 were $21 
million, compared to $7.3 
million in 1980. 


R adio Shack's Own In- 
formation Service: Tandy 
Corporation, parent com- 
pany of Radio Shack, has 
begun to operate its own 
electronic information data- 
base service. The Tandy 
Videotex System is as yet of- 
fered only in Tarrant County, 
Texas (wherein lies Fort 
Worth, site of Tandy’s head- 
quarters), but it provides sub- 
scribers with continuously 
updated information, on de- 
mand, around the clock. 

Tandy is inviting providers 
of specialized information to 
join the venture, while 
launching the service with 
the generalized staple diet 
familiar to users of other 
videotex systems: general 
news from local, regional, 
and national sources; sports 
news; special events; busi- 
ness and financial news; and 
weather forecasts. 

During the initial market- 
ing test period, the databases 


will be maintained on TRS-80 
Model || computers using the 
newly developed TRS-80 
Communications Multiplex- 
er. 

Tandy is also in the pro- 
cess of installing TRS-80 disk- 
based computer systems in 
each of its 4000 company- 
owned retail stores in the 
U.S. Each system will do de- 
tached processing and then 
communicate inventory and 
billing information to the 
firm's central computers in 
Fort Worth. 


О... of the Month: 
"Тһе current personal com- 
puter market is about the 
same size as the total potato- 
chip market. Next year it will 
be about half the size of the 
pet-food market and is fast 
approaching the total world- 
wide sales of panty hose." 
James Finke, President, Com- 
modore International Ltd. 


MAIL: | receive a large number 
of letters each month as a result 
of this column. If you write to 
me and wish a response, please 
include a self-addressed, 
stamped envelope. 


So! Libes 
POB 1192 
Mountainside, М.) 07092 


BYTE's Bits 


Software Authors' 
Assoclation Formed 


The Computer Writers’ 
Association (CWA) has been 
formed to assist authors in 
situations involving legal 
rights, publishing standards, 
and a host of other difficulties 
that they confront when try- 
ing to sell software The 
CWA is working on develop- 
ing a standardized contract 
language between software 
writers and publishers, re- 


taining legal counsel, publish- 
ing standards on plagiarism, 
and printing a regular news- 
letter. The CWA will offer 
new authors advice on how 
to break into the industry. A 
data bank will be established 
for members. Regular meet- 
ings will be held. 

Anyone with resources, or- 
ganizational skills and ideas 
should contact the Computer 
Writers’ Association, РОВ 
6312, Minneapolis, MN 
55406, (612) 333-6060. 


Circle 134 оп inquiry card. 


forth 


for PET/CBM 


FORTH is anew concept in programming, with 
the speed of compilers and interactive ease 


of BASIC. Programs become a part of FORTH 
extending thepower of F ORTH and your PET. 


8050,4040 disk, cassette all PET-CBMs 16k+ 
Starter tig- FORTH w editor assembler 535” 
Personal floating point; strings; source $75 


Prafessional turnkey development/data base $259 


Б Ss S 
software for small commuters 


1903 Rio Ge ande P.O. Box 86493 
Austin, Texas 1-512-477-2207 Rustin, Texas 
70705 78712 


АС 
мнн с 


QUALITY parts at DISCOUNT PRICES 


3| 750 MFD 330 V үйез MINI SIZE 
RFI с FILTE PHOTO FLASH A ‘it BUZZERS 


У, & line to ground 2" HIGH X 
due و‎ noise suppression у 1/4" DIA. er Sto 3 volts 
СОНСОМ ғ LOK6 $1.25 EACH Ln WIRE LEADS 75€ each 
44 Rated 10 amo 1G FR $11.26 4 21/10 3 volta 


115/250 v $0-400 hz d EMT EG 
$ 3.75 ea. 10for $35.00 | ТҮРЕ М CONNECTOR -= 


KINGS UG 526 B-U 


3 to 
4PDT و‎ ube FITS RGSS, 658, mori | "x MU PIN а 
IR | RG142, RG223 
c 299 Жа... 0 


14 pin style SOLDER TYPE ШЕ EL MRE 9 
3 amp contacts =4, TRANSISTOR 
BRAND NEW $1.75 each 10 tor $16.00 $3.00 EA. 


PC. Mount 
Ane 5, SEND FOR OUR 


COMPUTER 
GRADE 
CAPACITOR 


EVE. D. S 14 CONDUCTOR 
STANDARD JUMBO||| RIBBON CABLE 


3,600 mtd. DIFFUSED 
40Ү0С 51007 RED 10 FOR 51,50 


gta" JA, а Emm 
6,400 mtd. 
60vDC $2.50 


GREEN 10 FOR 52.00 
YELLOW 10 FOR 52.00 


ETORT FLASHER LED #% 
30,000 mid. 25VDC 5 VOLT OPERATION | 
# "ni $2.00 JUMBO SIZE SCOTCHFLEX #3365 
2 FOR 51.70 28 AWG STRANDED 


BI POLAR LED СВАТ WITH RED MARKER 
zx ee | 10 FEET for $2.50 


SUB MINI LED 100 FOOT ROLL $12.00 
—— Em- TRANSFORMER 


079" X ,098” 
20mA at 1.75v 

10 FOR 51.00 120 volt 
200 FOR $18.00 primaries 


QUANTITY PRICES AVAILABLE 
CLAMPS TO SIT CAPACITORS бўе өз 


ет CORP. ЗБЕ Е 
ALL ELECTRONICS CORP. Exe au 


252 VCT at 2.8 AMP $5.50 
P.O. BOX 20406 T 


Los Angeles, Calif.90006 = 23 025 2 ALLIGATOR CLIPS 
(213) 380-8000 Shipping USA E 3 


"abf! Baa Add i*i А 
Mon.-Fri. Saturday = Sheena N rope for s tog 


> 4 100 clips tor $12.00 
9AM-5PM 10AM-3PM ж 3 500 clips tor 550.00 
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ь.4 DEALERS INQUIRE = 


"ее, 40 PAGE CATALOG Free 


Circle 302 on inquiry card. 


APPLESCOPE 


DIGITAL STORAGE OSCILLOSCOPE 


terface for the Apple ІІ Computer 


H ы a) 

The APPLESCOPE system combines two high speed analog to 
digital converters and a digita! contro! board with the high resolu- 
tion graphics capabilities of the Apple II computer to create a 
digital storage oscilloscope. Signal trace parameters are entered 
through the keyboard to operational software provided in PROM 
on the DI control board. 

e DC to 3.5 Mhz sample rate with 1024 byte buffer memory 

e Pretrigger Viewing 

e Programmable Scale Select 

e Continuous and Single Sweep Modes 

e Single or Dual Channel Trace 

e Greater than or less than trigger threshold detection 
Price for the two board Applescope system is $595 
EXTERNAL TRIGGER ADDAPTER $29 


APPLESCOPE EXPANSION CAPABILITY 


APPLESCOPE - HR12 High resolution 12 bit analog to digital 
converter with sample ratesto 100 Khz.Softwareincluded on disk. 
Price per channel $695 


APPLESCOPE - HRHS High Resolution AND High Speed. 
Combines two 6 bit flash Analog to Digital converters to give 10 
bit converter accuracy at a maximum 7 Mhz. sampling rate. 
Software included on disk. Price per channel $695 


SCOPE DRIVER Advanced software for theApplescope system 
provided on 5%” floppy disk. Available options include: 
e Signal Averaging - Acquires 1 to 255 signal sweeps and 
displays the averaged result. 
€ Digital Volt Meter - Allows use as areal time DVM or use to 
measure points on an acquired sweep. 
e Нага Copy - Uses graphics printer to produce hardcopy 
output of displayed traces. 
e Disk Storage - Allows automatic storage and recover of 
acquired data on floppy disks. 
e Spectrum Analyzer - Calculates and displays frequency 
spectrum of acquired data. 
The basic SCOPE DRIVER package rnst іс $49 plus $10 
for each selected option. 


BUS RIDER 
LOGIC ANALYZER for the APPLE II 


The BUS RIDER circuitcard silently rides the Apple II peripherial 
bus and allows real time tracking of program flow. Software pro- 
vided on EPROM allows set up of trace parameters from the key- 
board and read back of disassembled code after a program has 
been tracked. 

32 bit by 1024 sample memory buffer 

» Monitors Data and Address bus plus 8 external inputs 

» Trigger on any 32 bit word or external trigger 

® Pretrigger viewing | 


Тһе BUS RIDER is an invaluable development tool for anyone 
working with Apple II or Apple П+ computers. Price $295 


Apple II BUS EXTENDERS $1! 
Allow easy access to Apple II peripherial circuit cards. 


SCOPE PROBES 100 Mhz. Bandwidth X1 & X10 switch 
selectable oscilloscope probes. Price each $49.95 


RC ELECTRONICS INC. 
7265 Tuolumne Street 
Goleta, CA 93117 

(805) 968-6614 


For further information contact: 
VISA Master Charge 
Dealer Inquiries Invited 
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System Notes 


6809 Machine-Code 
Disassembler 


Joseph L. Dubner 
PSC Box 103 
APO San Francisco, CA 96366 


Any 6809-based system can use a resident disassembler 
whose purpose is to decipher various postbytes, relative 
addresses, and many op code mnemonics, thus making it 
easier for the assembly-language programmer to inspect 
the contents of memory. Although it produces no labels 
or machine-readable code that can be directly reassem- 
bled, the disassembler described here is fast and small 
(less than 2K bytes). In addition it is both reentrant and 
relocatable, allowing it to be placed anywhere in RAM 
(random-access memory) or ROM (read-only memory) 
while functioning normally. You can program this disas- 
sembler into an EPROM (erasable programmable read- 
only memory) and plug it into any EPROM socket with 
no change in operation. 

A couple of techniques are used to make the program 
relocatable. First, program counter (PC) relative indexed 
addressing, rather than immediate addressing, is used to 
load the data-table starting addresses into an index reg- 
ister. During execution the index register is loaded with 
the program counter plus or minus the distance to the 
table, instead of with an absolute address. When re- 
locating the program to another memory area, the pro- 
gram counter component of the address will still point to 
the table when added to the same offset. The assembler 
accomplishes the hard part of all of this—calculating the 
distance from the instruction to the table. 

Another technique used for writing relocatable code is 
to store temporary variables on the stack rather than in 
absolute memory locations. The 6809, with its two stack 
pointer registers, makes this easy. First the user-stack reg- 
ister (U) is loaded with the current top-of-stack address. 
Next the system-stack pointer (S) is adjusted downward 
to leave room for the variables on the stack. This step is 
necessary to keep subroutine calls and interrupts from 
clobbering the variables on the stack. As long as the U 
register is not changed, variables can be referenced to 
their position on the U stack workspace simply by using 
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constant offset indexed addressing (i.e., LDA VARI- 
ABLE1,U). As much stack space may be reserved as nec- 
essary, as long as the computer has RAM available. Of 
course the user workspace must be returned to the system 
stack at the completion of the routine. 

Since all of the temporary variables are on the stack, 
and assuming the stack can grow in size as necessary, the 
program can be interrupted in midexecution and called 
by another user program without changing any of the 
temporary variables. This reentrant feature allows the 
program to appear to service two or more users simul- 
taneously under interrupt control. Of course, when using 
a disassembler in this mode, multiple output devices 
should be provided, or the outputs will be mixed and 
meaningless. 


What does all of this cost? Well, like anything else 
there’s the usual trade-off of speed and memory usage. 
While PC relative and constant offset indexed instruc- 
tions operate somewhat more slowly than their im- 
mediate and extended or direct addressed counterparts, 
the speed penalty is not noticeable when the program is 
I/O (input/output) limited, as is this one. And while an 
additional byte is necessary for the indexed mode's post- 
byte, the postbye can sometimes include the constant off- 
set, resulting in a saving of 1 byte of memory over ex- 
tended addressing. 

Using these techniques, the disassembler program in 
listing 1 was written as a subroutine which disassembles 
one machine-code instruction (1 to 5 bytes) and returns to 
its calling program—perhaps a monitor or software 
breakpoint routine. The sample output of listing 2 shows 
a portion of the disassembler working on itself. The 
memory address as well as the machine code are shown, 
followed by the mnemonic of the op code. The 
mnemonic's operand is deciphered to make offsets, target 
addresses, and addressing modes more readable. 

Text continued on page 362 


Circle 7 on inquiry card. 


HAVE YOUR CAKE 


ITS A PIECE OF CAKE TO CONNECT AN ATTEK 
TRIX | INTERFACE TO YOUR OLIVETTI PRAXIS 30 
OR 35 CORRECTING ELECTRONIC TYPEWRITER. 
DAISY WHEEL QUALITY AT DOT MATRIX PRICES! 


© 10+ CPS € PRINT AND PRINT #N OPERATE 
@ 15 MINUTE INSTALLATION € NO INTERFACE NEEDED: 

@ HALFSPACE JUSTIFICATION USES FRONT CONNECTOR -ATARI 
@ CABLE REMOVES IN SECONDS USES CONTROLLER PLUG -APPLE 
€ TYPEWRITERFUNCT. UNIMPAIRED @ PRICE: $215۰ APPLE ADD 510 


€ AVAILABLE NOW: ATARI & APPLE TBASED ON WARDS РЕЗО PRICE 
€ OTHER DIRECT CONNECTIONS € TYPEWRITER AND SERVICE 
AND RS232 AVAILABLE SOON WIDELY AVAILABLE 


----------- 12225 SW2nd/SUITE 200-8 
C T 2 K P.O.B. CCC 
BEAVERTON, OR 97075 


on TRS-80™ & Hewlett-Packard? Computers 
With This Coupon* 


Now you can own a great little computer at a great big discount off the manufacturer's 
list price. For home or office use, the Radio Shack? line of computers is first in quality, 


performance and price. 


e FREE SHIPPING in the 48 continental contigious states on prepaid orders of $100 or more. 


e NO SALES TAX collected on out-of-state orders. 


е CONVENIENT ORDERING — Call us TOLL FREE — 800/531-7466 


e FREE COMPLETE PRICE LIST available upon request. 


Catalog 

Number Description 
Radio Shack? TRS-80 Model II 

26-4002 64K 1-Disk Model II 


Radio Shack? TRS-80 Model III 
26-1062 Model III 16K 
26-1065 
26-1066 
Radio Shack? TRS-80 Color Computer 
26-3001 4K Color Computer 

| 26-3002 16K Color Computer 
26-3003 32K Color Computer 


Hewlett-Packard? HP-85A Personal Computer 


Hewlett-Packard? HP-125 


Model Il Hard Disk System (Installation Not Included). 


Circle 112 on inquiry card. 


PC 8000 Computer System 


e PC 8001A Z80 Microcomputer 
e PC 8031A 54” Disk Drive 

e PC 8023 Printer - 100 CPS 

e JB 1201M 12” Green Monitor 
@ NC 8500 Wedge 


64 K RAM RS-232 Interface 
CP/M® 4 Channel Sound/Music 
Joy Stick Ports 325K Disk Storage 


COMPLETE 64K SYSTEM 
$3150 


. Du Wayne Industries 

F F ht 
a ae 5574 Firestone Road 
Prepaid items | Livermore, СА 94550 
(415) 932-4373 


TRS-80 
Model Il 


Cashier’s Cash Price 
List Price Check You Save 


3,899.00 3,299.00 600.00 
4,495.00 4,045.50 449.50 


999.00 859.00 140.00 
1,995.00 1,795.50 199.50 
2,495.00 2,099.00 396.00 


399.00 315.00 84,00 

599.00 475.00 124.00 

699.00 585.00 114.00 
3,250.00 CALL FOR PRICE 
3,750.00 2,999.00 751.00 


Pan American Electronics 


CALL TOLL FREE 800/531-7466 е Texas & Principal Number 512/581-2766 е Telex 767339 


| 
j 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 26-4150 
| 
| 
[ 
| 
| 
| 
| 
| 
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Dept. 14 e 1117 Conway Avenue * Mission, Texas 78572 
FORT WORTH BRANCH: 


2912 М. Main, Fort Worth, Texas 76106 е Phone Number 817/625-6333 
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Listing 1: The 6809 machine-code disassembler program. 


уэж TEMPORARY STORAGE 


6809 MACHINE CODE DISASSEMBLER 


DUBNER 


SUBROUTINE DISASSEMBLIS БЕЙЭ MACHINE CODE TD THE 


15 COMPLETELY POSITION 
REQUIRES NO RAM OTHER THAN ARDUT 30 BYTES ON THE STACK. 


FIDDRESS TO BEGIN DISASSEMBLING, іші 


INDEPENDENT AND 


ADDRESS 


=: ADDRESS OF NEXT INSTRUCTION TO DISASSEMBLE, 


ARE MY PRINTER’ 5 CHARACTERS FOR SQUARE 


AND $5D) AND SIGNIFY INDIRECT 


ttt YT SASS, 

уж VER 1.1; 1981; 

) 

уэж THIS 

› ж CONSOLE. 

) + 

› 

2% ОМ ENTRY 

› = [JF MONITOR’ S OUTPUT ROUTINE. 
2% ОМ EXIT A? 

= Y IS RESTORED 

әж C+) AND čte) 

>* BRACKETS (ASCII $58 

^ ADDRESSING 

) Ha: USER STACK ORGANIZATION 


“200 )OUTCH RMB 2 MONITOR’S OUTPUT CHARACTER ROUTINE 
002 CURADR RME 2 CURRENT DISASSEMBLY ADDRESS 
0004 У WRKADR RME 2 WORKING ADDRESS 
ADDE j LENGTH RME ) INSTRUCTION LENGTH 
2007 ) PALE RMB 1 DP CODE PAGE 
0005 ) OPED RME 1 OF CODE 
(009 J) POSTE RME 1 ОР CODE SECOND ВҮТЕ 
WADA > BRYTE RMB 1 MSE OF OPERAND 
WADE: )EYTEZ RMB 1 LSE OF OPERAND 
(auc )INDFLG RME 1 INDIRECT ADDRESSING FLAG 
“OOD > INDEYT RMI ] INDEXED ADDRESSING BYTE 
ODE У NXTBUF АМЕ > NEXT AVAILABLE BYTE OF OUTPUT BUFFER 
уж DUTPUT BUFFER 
| 0010 ) BUFFER ЕСО ж START OF OUTPUT BUFFER 
2010 ) RME 4- ADDRESS 
21014 ) RME 1 
0015 › RME A PAGE HEX BYTES 
0017 ) RIVE 2 OPCODE HEX BYTES 
(019 ) RME 2 POST BYTE HEX BYTES 
ADi E ) МЕХ 1 
(2011 С )HEXE ЕМЕ di OPERAND HEX BYTES 
Qa ) RME 2 
ADs: У ММЕМ ЕМЕ © OP CODE MNEMONIC 
2027 ) RME 1 
CDS | )OPRAND RME 21 OPERAND PLUS CR, LF, EOL 
DAZD ) ENDEUF EGU 4: END OF BUFFER 
? 
) DRG $0) 
| | ) s. INITIALIZATION 
2000 34 БЕ ) DISAS PSHS А, В,Ү,у PRESERVE REGISTERS 
DEZ SSES Cz ) LEAU OUTCH~ENDBUF,S 
QUOS iF За ) TER 0,5 SET UP WORKSPACE ON STACK 
0007 OF 42 › GTX CURADUR: U SAVE ADDRESS TO DISASSEMBLE 
0009 {DAF C4 STY BUTCH, SAVE OLITPUT CHAR ROUTINE ADDRESS 
ADAC ZO ДЕ > LEAX  LENGTH,U INITIALIZE TEMPORARY VARIABLES 
200Е CE BA ) L.DE KHUFFER-LENGTH 
2010 EF 8 УІМІТІ CLR OX 
0012 SA ) DECR 
(015 ZE FR ) ENE ІМІТІ 
0015 SE 22 ) LDA #920 INITIALIZE BUFFER WITH BLANKS 
0017 CE 2р ) LDE #ENDBLF-BUFFER 
4019 А7 80 YINITS STA SX 
0016 SA ) DECE 
ADE FE ЕЕ › EINE ІМІТ? 
ADE AE AF ) LDX CURADR, U INITIALIZE WORKING ADDRESS 
AOD MF 44 › CTX WRINADR: 
0052 EC 46 ) INC LENGTH, Li INSTRUCTION LENGTH AT LEAST 1 BYTE 
ES j we МАІМ PROCEDURE 
(024. ЕБ Ba ) LDE , X+ GET FIRST BYTE OF MACHINE CODE 
(025 Ci 18 ) CMPE #848 PAGE 17 
0028 27 йл ) ВЕЙ MAI Ni YES 
22A Ci 11 ) CMPB #811 NO, PAGE 22 
йагс ZE 06 BNE MAIN? МО, MUST BE OP CODE 
DOZE Е7 47 У МАІМ1 STE РАСЕ, ЫШ SAVE PAGE 
(050 ЁС 46 ) INC LENGTH, U LENGTH AT LEAST 2 BYTES 
0072 ЕБ 50 ) LDE „X+ GET OPCODE 


Listing 1 continued on page 344 
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Circle 43 on inquiry card. 


Model 953A EPROM 
PROGRAMMER 


Programs 2508, 2758, 2516, 2716, 2532 and 2732 five volt EPROMS. 
Complete - no personality modules to buy. 

Intelligent - microprocessor based, programs and verifies any ог а)! bytes. 
RS-232 serial interface - use with computer or terminal. 

Verify erasure command - verifies that EPROM is erased. 


Extended diagnostics - error output distinguishes between a bad EPROM 
and one which needs erasing. 


May be used for extremely reliable data or program storage. 


All power on programming socket under processor control, LED warning 
light indicates when power is applied. 


Complete with Textool zero insertion force socket. 
High performance/cost ratio. 
Standard DB-25 1/0 connector. 


PRICE $289 


BAY TECHNICAL ASSOCIATES, inc. 


HWY. 603, P.O. BOX 387 
BAY ST. LOUIS, MISSISSIPPI 39520 
(601) 467-8231 


` RO 
S-100 ROM, 
RAM & 1/0 
BOARD 


ECT's R/O is an S-100 Bus I/O Board with 3 Serial 
/О Ports (UART's), 1 Parallel І/О Port, 4 Status Ports, 
2K of НОМ with the 8080 Apple Monitor Program and 
2K of Static RAM. 

$295.00 


Specializing in Quality Microtomputer Hardware 
TM Industrial » Educational « Small Business « Personal 
Card Cages, Power Supplies, Mainframes, CPU's, Memory, I/O, OEM Variations , 


+y 


ELECTRONIC CONTROL TECHNOLOGY (201) 686-8080 


А 763 Ramsey Ave., Hillside, NJ 07205 


Circle 119 on inquiry card. 


Circle 400 on inauirv card. 


[he Professional Operating System with CP/M'™ Compatability 


"Spectacular Performance. Programs run 3 to 10 times faster compared with TRSDOS ог CP/M. 
Benchmark results up to 20 times faster obtained with some applications by independent firm! 
»Double-Sidsd Drive Support. Provides 1 25 Megabytes of storage per 8” doubie-sided/density disk 
Intermix any combination of single- or double-sided drives on-line 

"Expanded Directories. Store larger number of files and more information per disk. 

Automatic Density/Side Recognition, Detects changes in disk format automatically. Change disks аі 
any time without compromising data or “В005/Вяай-Оліу” errors 

*Fast Disk Backups. Copy a complete 8” SS/DD diskette (610K) in less than 80 seconds. Copy a 
double-sided/density diskette (1.25 Megabytes) in less than 1 minute 45 seconds! 

»Hard Olsk Driva Support. Supports large hard disks in excess оі 1,000 Megabytes without partitioning. 

"Advanced Utilities. Complete set of disk utilities. system.date and time functions. commur — itions 
channel interface. etc provided as standard features 

»Enhancsd Automatic Print Spooling. Run muttiple printers simultaneously; support for multiple 
Queues and printers 15 standard fealure on spooting versions 

»СР/М Compatiblity. Virtually any CP/M (version 2.x) program will run under TURBOOOS without 
modification Also fully media compatible with standard CP/M-tormat diskettes. 

"Advanced Mainírame-iike features. Includes read-after-write validation of att disk update operations, 
type-ahead butters, incremental disk backup ulility, password/log-on security, system date and time 
functions. accepts string of muthpte commands. and numerous other capabilities not available under 
CP/M or TRSDOS Multi-user. networking versions also available 


TRS-80 Model || Dealer and OEM қатын invited 
and Xerox 820 versions S 
Special Introductory Price 


Easily adaptable t o any Z80-based computer. 


(408) 375-2775 e 686 Lighthouse Avenue e Monterey, 93940 


TURBODOS is the registered trademark ot Sottware 2000 
CP/M. MP/M. and CP/NET are registered trademarks of Digital Research 


Building Blocks for 
Microcomputer Systems, 
Dedicated Controllers 
and Test Equipment. 


RM-10 

5-100 

RACK MOUNT 
CARD CAGE 


ECT's RM-10 is a rack mount 10 slot Card Cage with 
Power Supply, consisting of an ECT-100 rack mount 
Card Cage (19"W x 12.25"H x 8"D), the MB-10 Mother 
Board (with ground plane and termination) all 10 
connectors and guides and the PS-15A Power Supply 


у 
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Listing 1 continued: 


› 
поза AF 44 YMAINZ STX WRKADR.;U SAVE WORKING ADDRESS 
0056 E7 48 » STR OPCD.U SAVE OPCODE 
90z8 Ci 60 ) CMPR #980 OPCODES $80-FF? 
205:А 24 06 ) EHS MAINZ YES, CONVERT TO %40-ағ 
DOC C1 40 ) CMPR #%40 OPCODES $40-7F? 
ODE 75 ØS ) ELO MAING NO 
0040 C4 OF у ANDE #%0Е YES, CONVERT TO $00-ØF 
2042 20 04 ) БВА MAING 
ойа4 C4 OF )?MAiNZ ANDE #%0Е CONVERT TO %40-ағ 
QB4E CA 40 ORE 8%40 
M048 86 | 04 »матма LDA #4 MULTIPLY BY 4 TO CALCULATE ADDRESS 
DO4A =D ) MUL OF ENTRY IN MNEMONIC TABLE 
0046 50Ер 051С ) LEQX ММТАР, РС 
DDAF 50 SÈ » LEAX DX X POINTS TO ENTRY IN TABLE 
0051 “ісе 22 » LEAY ММЕМ, Ы ¥ POINTS TO SPACE ІМ BUFFER 
9054 СЫ 04 ) LDR #4 
0056 ne 80 YMAINS LDA ‚Х+ TRANSFER OPCODE MNEMONIC FROM TABLE 
058 07 А ) СТА , Y+ INTO BUFFER 
ROSA 5а ) DECK 
0058 76 F9 ENE MAINS 
0050р zOCS8 28 ) LEAX | OPRAND,U POINT TO OPERAND POSITION IN BUFFER 
OED AF 4E ) STX NX TRUF: U | 
@@Е2 БСВ 22 ) LDA MNEM,U БЕТ FIRST CHAR OR MNEMONIC 
0065 21 Б › СМРА dx ILLEGAL OPCODE? 
0067 1027 02B7 LBEQ ILEGOP YES 
»* SELECT APPLICABLE PROCESSING ROUTINES 
ADEE AE 48 » LDA OPCD, U 
GED 91 СВ » CMPA #%CO 
ADEF 1024 0247 ) LEHS OPC 


Listing 1 continued on page 346 


BISOOUNT PRINTER RIBBONS 40%" 


rand New, Top Quality, Exact Replacement Ribbons & Cartridges. These Ribbons Produce 
aper Jet Black Impressions and Ultra Reliable Print Life. They Are Delivered to Your Door 
Promptly for Much Less Than Most Retail Stores 


* SPECIAL! BUY 10 and GET ONE FREE! KE 


| YOUR PRINTER ck | RETAIL LIST? YOUR WHOLESALE PRICE | COMMENTS | CAT. ORDER# 
ANADEX 9000 Serles |||, 1400 714.00 ea) БШ | Nylon Jet Bik 

| | CENTRONICS 700-793, 737,779| 3/ 11.95/3 pk (3.98 ea} 863” x 45' | Nylon Jet atk 
ZENTRONICS 100, 101A, 102, | 3/; 26.33/3 pk | 17.55/3 pk (5.85 eaj 1" x 108’ | Nylon Jet Blk 


103, 300, 301, 306, 308, 330, 
358, 398, 500, 501, 503, 508, 
588, 820, 820. 

ENTRONICS 704-705 Mpk 18.95 ea 


14 00 ea 
18.95/3 pk 
5 mil High Speed 


13.95/Giant Cart (13.95 eaj 


5/16'' x 210’ | Giant Cart 


EC Y2 x 40۲0. 3/pk 17.77/3 pk | 1295/3 ж (4.32 ea) 1/2" x 120' | Пошме Spoois 
JEC Y2 x BOYD. 3,'pk 20.12/3 pk | 14.25/3 pk (4.75 ea) 12" x 180' | Double Spools 
JIABLO HYTYPE It (M/S BLK) НІ | 1/pk 9.31 ea 6.87 ea (6.87 ea) 5/6” x | 300,000 plus imp. TERMS: 


YIELO. FITS 70 PRINTERS! "High. Yield" 
EPSON МХ70/80 V pk. 16.00 ea 18.00 ea (13.95 eaj 500"x60' | Nyton Jet Alk 
ІВМ -"SILVER DOLLAR" Sys. | 5/pk 5.60 ea 14.90/5 pk (2.98 ea) 9/16" x 30 | Nylon Jet Bik MINIMUM PURCHASE - $20 


34, Sys. 32 MOLA, Series 
IMOL4974, 5256, 3287, 3770, 
3771-3774, 4974, 5100, 5103, 
5110, 5228, 5256, 5320М01А 
IAM - HARMONICA Vs", SERIES | 3/pk 9.42 ea 
1. MOO 4973/11, 3200, 3289, 


PAYMENT BY: C.O.D.(UPS), CHECK, 
MASTER CARD, OR VISA CHARGE 
CARD. 

VOLUME DISCOUNTS: 


20.85/3 pk (6.95 ea, ” x 108' | Nyton Jet Blk 


MID 2. 20 - 50 PACKS 1096 
NEC SPINWRITER Ajpk | 23.40/3 cart | 23.60/4 pk rb. reload /5.90 ег, 1/2" x 51* | Nylon/Ex Lng Life 
DUME {FITS 80 PRINTER MOOS) | 3/pk | 1800/3 pk | 1395/3 pk (465 ea, | 1/4” x31 | Multistrike Film . 51 - 100 PACKS 15% 
RADIO SHACK DAISY WHEEL Il | — 1/pi 2 9k аз. je 28 еа 250" “ш о pi *UNDER $20, ADD $5 HANDLING. 
RADIO SHACK (Pill, LFV one,'pk .95/cart .95/Reload rib" only (8.95 ег 500" x 4&' | Nylon Inc! Instr R-T tt 
RADIO SHACK LPII, LPIV 3/pk | 18.95/3 pk | 11.95/3 pk (3.98 ea 563" x 45' | Nylon Jet ВК C-700 APPROX QEFAIC:PHIGE VARIES; 
TELETYPE MDO 33, 28, 35, 37, | 10/pk | 240 еа | 1380/10 pk (1.39 ea, 1/2" x 36' | Nylon Jet Blk R-450 ANCIE LABORATORIES 
3B, ВВ. 5200-J Philadelphia Way 301-345-6000 (Wash. D.C. Local) 
WANG M/S. 5541W, WC, 5581, | 1/pk 6.85 ea 5,95 ea (5.95 ea, | 5/18x383'| Multstrike Film C-550 Lanham, Maryland 20708 — 301-792-2060 (Balto. MD Local) 
WO. Бавуу. 2281W м”) 800-638-0987 (National) 


NAME} ڪڪ‎ ОТҮ CAT.# AMT. O Check Enclosed 
ADDRESS И = v. ^ 
—— Р ———_———_ ——— Ц MASTER CHARGE 
| АССТ. # 


Бо. — EXP. DATE 


ANCIE Laboratories 301-345-6000 (Wash. D.C. Local) 
5200-J Philadelphia Way 301-792-2060 (Balto. MD Local) — MIN. ORDER $20 | 
lanham, Maryland 20706 IRICES SIIR.IFCT TO CHANGE 
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Circle 331 оп inquiry card. 


` MAKING APPLES G 


CATCH THE S-100 INC. BUS! 


© з-ІПП © В 


ROW! 


iy 


" 


QUR 
LIST SPECIAL 
February Specials PRICE CASH 
Morrow Designs Discus 2D double | x m 
density disk controller A&T 399.00 275.00 ҮШІ 
Godbout 32K Static НАМ XX A&T 425.00 320.00 | Р. 
Decision | 65K НАМ DD drives, CP/M, | 59% 
MICRO SOFT BASIC, 3 SER & | s a nid 
2 PAR PORTS 4140.00 3100.00 
3 M 8" diskettes 740-10 per box of 10 46.50 25.00 
Hayes Microcomputer Stack Modem 279.00 237.00 


Subject to Available Quantities € Prices Quoted Include Cash Discounts, 
Shipping & Insurance Extra. 


' DUAL DENSITY CONTROLLER 


We carry all major lines such as 8: 
S.D. Systems, Cromemco, Ithaca Intersystems, North Star, 
Sanyo, ECT, TEI, Godbout, Thinker Toys, SSM. e UP TO 4 MEGABYTES ON LINE 
For a special cash price, telephone us. е DOS 32, 3.3 COMPATIBLE 
We are pleased to announce our appointmentas a e PASCAL'" AND CP/M'™ DUAL DENSITY 
TEI distributor. Dealer inquiries invited. NOW AVAILABLE 
p e ІВМІт 3740 or SYSTEM 34 FORMATTED 
5-i00,.inc. е SHUGART, QUME, SIEMENS COMPATIBLE 
| e IMMEDIATE DELIVERY 
14425 North 79th Street, Suite B Available at your local APPLE Dealer: $595. 
Scottsdale, Arizona 85260 
Order Number 800-528-3138 9217 А SORRENTO VALLEY ASSOCIATES 
11722 SORRENTO VALLEY RD. 
Technical 602-991-7870 SAN DIEGO, CA 92121 TWX 910-335-2047 


78000 or 68000 


X-8000 (System 3) $7053 X-6000 (System 4) $7099 Options (X-8000 or X-6000) 

e 78000 CPU with memory e 68000 CPU (8 Mhz) e Up to 16 megabytes RAM 
management e 256K bytes RAM e Winchester disk drives 

е 256К bytes RAM © 2 serial, 4 parallel 1/0 ports e Cartridge disk drives 

e 8 serial 1/0 ports e Dual 8" floppy disk drives e Intelligent 1/0 board 

e Dual 8" floppy disk drives e Operating system Peripherals 

e Multi-user operating system e 15 slot backplane, 40 amp e Ampex Dialogue 80 CRT $1045 

e 15 slot backplane, 40 amp .power supply Dual Oumetlo ИЗИ ИЕ 
ромег ѕирріу е Meets IEEE Multibus standard ССБ ЛА power supply 

e Meets [EEE Multibus standard 1545 


COMPUTEX 


MICROCOMPUTER SYSTEM 


5710 Drexel Avenue 
Chicago, Illinois 60637 


312 684-3183 
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System Notes 


Listing 1 continued: 


0073 81 вр ) CMPA #680 
0075 1024 0182 > LBEHS {PSO 
0074 81 40 ) CMPA %%40 
QO7H Z4 12 ) FHS ОР 0 
0070 51 30 ) CMPA %Ф50 
007Е 1024 OFS ) LEHS ПІР50 
005: 81 20 ) СМРА  #%г@ 
0085 1024 DOED ) LEHS ОР20 
0028 81 10 ) СИРА #$10 
DOSE 24 SC ) EHS ОР1@ 
00р 20 00 ) ERA OPOU 
) кк OPCODES OU-DF AND 40-7F 
)* TRAP ILLEGAL OPCODES 
0@005Е ED 47 )OPOD TST PAGE, U MUST БЕ PAGE Ø 
0091 25 08 ) ENE OPU1 
0095 81 АЕ ) CMPA = #$4E $4E AND $5E NOT VALID 
0095 27 04 ) БЕС OPO 1 
009781 5 ) CMPA #%5Е 
0099 26 805 ) ENE OPO? 
0098 16 0284 )OP@i LERA ILEGOP ILLEGAL OPCODE EXIT 
) 
)+ REGISTER ADDRESSING 
DOSE S4 FØ >» OPOZ АМА %%ҒО 
QUAD СБ Ail ) LDE in 
DOAZ Si 40 ) CMPA #40 A-REG? 
0084 727 ВЕ ) BED DPBS: YES 
ОАЕ 21 50 ) CMPA #450 E—-REG? 
ØDAS 26 07 ) ЕМЕ OPOA NO 
QOAA CE 42 ) LDE ТАЙ? YES 
DOAC E7CS8 25 JOP STH MNEM+=,U PUT REGISTER INTO MNEMONIC 
QOAF ZØ 5 BRA 0PQ7 
уж INDEXED ADDRESSING 
0081 Si 60 )ОРО% — CMPA #%Б0 
д0в5 26 5 ) ENE ОР 5 
QOES 17 255 ) LESR INDEX PROCESS INDEXED MODE 
O0BS 20 OC ERA 0PO7 
)* EXTENDED ADDRESSING 
ØOEA 81 72 )OPOS СМРА %%70 
ADEC ZE =) ) FINE OPOE 
ROBE 17 05С1 ) LESR EXTEND PROCESS EXTENDED MODE 
OBCI 20 3 ERA 0Р07 
?* DIRECT ADDRESSING | 
WOCS 17 ЮЙДЕ }OP@E  LESR DIRECT PROCESS DIRECT ADDRESSING MODE 
QOCE 16 — 041B ,ОР07 LERA FINISH FINISH UP 
) x: OPCODES 10-1F 
уж TRAP ILLEGAL OPCODES 
0023 EE 47 )OPig LDE РАСЕ, UY MUST HE PAGE 0 
поса 27 05 ) HEL ОР12 
ØØCD 16 0252 )DP11 LERA  ILEGOP 
» 
) ж PROCESS LONG BRANCHES 
0000 81 16 )OPi2 CMPA #%іБ 
DOD? 27 04 ) БЕЙ OPiS 
пора 81 17 ) CMPA #17 
ADE 26 5 ) ENE OP14 _ 
“ODS 16 (0050 )OPiZ LERA OPES PROCESS LIKE 20-=F 
) 
)* PROCESS CC INSTRUCTIONS 
DØDE Si іа )0OP14 CMPA $10 
DØDD 27 ВЗ ) REQ OPiS 
@ODF 81 iC ) CMPA #Ф1С 
ODE: ZË 12 ) ЕМЕ ОР17 
WOES BE Az ) LDA "C FIX *ANDCC’ 
ADES A7CE 26 ) STA MNEM+4, LJ 
OBES ББ 23 )OP15 LDA ней 
ØDEA 17 O2FO ) LESR X PUTCH PRINT AS IMMEDIATE MODE 
ØEN 17 (0584 ) LESR DIRECT PROCESS LIKE DIRECT ADDRESSING 
@OFM 1& O3Fi )ӨРІБ CERA FINISH 
)ж PROCESS REGISTER TRANSFER INSTRUCTIONS 
GOF? 81 1E )0P17 СМРА #$1E _ 
OFS 565 РӘ ) ELO ОРЇБ PROCESS REMAINING 1-БҮТЕ INSTRUCTIONS 
(00Ғ7 БС 46 ) INC LENGTH; U 
(аға EEDS 04 ) LDE +WRKADR; U+ GET POST BYTE 
QUFC E7 4A ) STE BYTE1,U 
ОРЕ Са 58 ) ANDE #$25 CHECK BOTH REGISTERS SAME SIZE 
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Listing 1 continued on page 348 


Circle 257 on inquiry card. Circle 129 on inquiry card. 


nardi START YOUR OWN: 
EPROM Proarammer COMPUTER CO. 


OPTIMAL TECHNOLOGY, inc | 


EP-2A-B8 2 ғ HOW ТО START YOUR OWN SYSTEMS HOUSE $36. 
* Basie ae i кола 7th edition, November 1981 
y шалға, E ۲ | Written by the founder of a successful systems house, this fact-filled 220-page 
ы ap > manual covers virtually all aspects of starting and operating a small systems com- 
* Reliable ообо e pany. It is abundant with useful, real-life samples: contracts, proposals, agree- 


ments and a complete business plan are included in full, and may be used im- 
mediately by the reader. Proven, fieid-tested solutions to the many problems 
facing small turnkey vendors are presented. 


ж Field proven 


* HOW TO BECOME A SUCCESSFUL COMPUTER CONSULTANT $28. 
by Leslie Nelson, 4th revised edition, December 1981 


Fast as Jackrabbits . . . Well, almost! Independent consultants are becoming a vitaily important factor in the micro- 
computer field, filling the gap between the computer vendors and commercial/ 
industrial users. The rewards of the consultant can be high: freedom. more satis- 
fying work and doubled or tripled income. This manual provides comprehensive 


[n Australia, two rabbits can reproduce over 13 million offspring in three years. . 
At 105 seconds for 2716's, the EP-2A-88 can reproduce 1,892,160 EPROMS in 


three years. Single push button control, the EP-2A-88 checks if EPROMS are background information and step-by-step directions for those interested to ex- 
erased, programs and verifies. Many features, including self test, diagnostics and plore this lucrative field. 
audio prompt. 
The ЕР-2А-88-1 wil accept Copy (CM) modules for the 2758, and 2716 FREE-LANCE SOFTWARE MARKETING $30. 
EPROMS. The ЕР-2А-88-2 will accept copy modules for the 2716, 2732 апа by B.J. Korites, 3rd edition, June 1980 
TMS 2532 EPROMS. Power requirements are 115 VAC 50/60 Hertz at 15 watts. Writing and selling computer programs as an independent is a business where * 
кру 4 ickly, with little capital investment е you can do it full time or 
Part No. Description Price poe cangelstared quie | dis | я 
part time * the potential profits are almost limitless, This best-seller by Dr. Korites 
даро cao EOM р Pee re ТЫМ ЕЕТТІІТТІТІТТІТТТІГІ reer teri: vara 10000 е хрі ains how to do it. 
CM-50 Copy Module for 2716, TMS 2516 EPROMS ...,............. 25.00 
CM-70 Copy Module for 2758, TMS 2508 EPROMS ................... 25.00 HOW TO START YOUR OWN WORD PROCESSING SERVICE $39.50 
CM-20 Copy Module for 2732 EPROMS ....... ыы PM— 2U by Leslie Nelson. February 1982 
CM-20-A Copy Module for 2732A EPROMS .............,............„ ese 3300 Turn a small investment into a steady, money making business that adds $10,000. 
CM-40 Copy Module for TMS 2532 EPROMS .....,...,..„„..„„ «еко 25.00 $50,000 or $100,000 to your income. Detailed start-up, marketing and operations 
Non Standard Voltage Option plans are included. 
(Specify 220v, 240v, or 100v) ............ь.....ь.һьәкеекенееенек 19.00 


Send check, money order, VISA, Master Charge or American Express # and exp. 


Optimal Technology, Inc. date. Publisher pays 4th class shipping. Add $1.00 per book for UPS shipping 


(USA only). NJ residents add 5% sales tax. For faster shipment on credit card 
Phone (804) 973-5482 


orders call (201) 783-6940. 
Blue Wood 127 Earlysville, VA 22936 ESSEX PUBLISHING CO. Dept. 2 
285 Bloomfield Avenue * Caldwell, N.J. 07006 


=< 


MAR soo- ATARI X> — *SPECIALS COMPONENTS 


ТЕШТЕ 270—121 ТІ i Fa 
aes ok SYSTEM Missle Command ied elk nrar e 
16k . 750.0 Asteroids ined MUFFIN FAN o cart —- 3.55 


. $898.00 mni UP TES: адуу Disk Cul P1. — AY3-8603- 94.95. 
48k. “898 ТЕТІГІ un 6402 -*6.50 


APPLE 11 Plus" B255- PP I —- 41.85 6802-5 9.50 
ӘНШ: RAM —31.75 6502-$6.50 
S0054 11—99 6810 -6 3.35 
2d Ei ОЙ, БАК 6821- 14.435 
К ER 2501- EARGM — 4.95 8279-# 12.50 
CALENDAR {MSM 5832 


bavata Mono Mele! Gate CMOS ІС 80 MONITORS AX-ADDS M 


Tam. 2006 for 14.00 
Tere. Month. Ome. Year. à Á arne ЗООМ 200m 
ot 


E VIEWPOINT y enn i 
jc" — $245 TERMINAL В | е 


450М5 2.50ma 0 kr 2.00ns 
Aig Hold Зем. 15-414) 21 


"Inter Signal XTAL 
722 "68K atal Contra $2 85 


"Sv Pow Sup 


жасу 
жеке 
PRI 
mk 
FORGE 
мБ 
тегі 


тына 
7233 
жаз 
AEST 
мас 
5М741814 па 
5м7 41534 
50741544 
504741554 
S8N74157N 
SN74160N 
SN74161N 
5М74163М 
SN74164N 
SN74165N 
SN74174N 
5М74175М 
SM74180N 
SN74181N 


ТЕРТЕУ ТТЕ ЯЗ" 
DOOONPRNNNNpMGS „„ =, 
BESRARRARAARASRYSS 


THEA 
IPA 
мал 
мат2 
мата 


E T SS =. .. XO" 
"ТЕРЕЗЕНІ TDELLTEIEEIIEÉT31- 
D 


ы ЫЫ LIT LETT 


-— жа 


RNR: 


‘Low Power Оумыра! юл Pin Gren 715500 
No“Glitches” Surges 13in Cotor —536500 


- 
тъ г کے‎ rA 


“а a a à à: o 4 a @ ا‎ . 


CONCORD - 
COMPUTER 
PRODUCTS 


1971 SO. STATE COLLEGE 
ANAHEIM, CALIF. 92806 4400 


(714) 937-0637 see 7415157 


= дода 
Binch— 12795 == ылық Хака Bare Bones APPLE || 


м 


SOCKETS 


ма 


% 


ча < 
\ 


ә) oh 24 oh 


SELLELE T 
BuPNNdSro" 


ign 


Be 
а-ға eek et tt атта e i m: 
8255290885055 9588808553R ҒАН А АТАЛ АЗҒА: 


НЕЗ 


-. 


ьтеазезетоатчзаевавте 


510.MIN ORDER: CA RES ADD 6» 
Call For Quant. [computer ER W/O Keyboard 


IPRICING! %* | BOOKS!!! 7 ге "оо 82 7%, MEI “ес Pwr. Supply ssa | | 


E 
100 240 8 Todo "UP CALL 
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Listing 1 continued: 


0100 27 04 ) REQ OPiS 
IAS C1 So ? CMPE #$S5 
(2104 we C7 ; ЕМЕ ОРІ1 
AIDE ЕБ 4A ›ОР15 LDE НҮТЕ1, U 
0105 54 > LSRE 
0108 54 > LORE 
AIDA 54 > L SRE 
AOE 5 ) L SRE 
0107 SD is ) BSR REG 
Й1ЙЕ Si =A ) CMPA # ж 
Miia 27 ЕБ ) BEC OPii 
@112 86 2C ) LDA H, 
114 17 02, СЕ > LESR PUTCH 
2117 EG 4n ) LDE HYTEİ, U 
4119 8 QE ) BSR REG 
(1B & =A ) CMPA BUG 
(11D = ДЕ > REG OPii 
O11F 20 СЕ | BRA OPIE 
дігі CA > RED ANDE OF 
{Л1 5 SUOED a4zC M LEAX REGTAE, 
0127 AG B5 ) LDA „X 
0129 i17 A= Bi ) LESR PUTCH 
Wi2zC Ci (25 ) CMPE н%05 
Witt: 26 D4 > BINE REG1 
ais 36 Ak > LDA #° С 
й152 20 ЙЕ ) ЕВА НЕСІ 
(2154 Ci ØA > RED1 СМРЕ #ECA 
Mize c5 A4 ) ENE ВЕСІ 
012858 БЕ 4.2, > LDA °С 
AISA Й Qe ) ERA REO 
Йіс Ci 2H » REGS CMPE + $: B 
WISE HE (с; > BNE: KEGA. 
1140 SE с > L. DA ЯР 
Wigs 17 2299 > REGS LESR PUTCH 
#145 x53 n RTE: 

Jat OPCODEN 20-2 

>» TRAP ТЕСЕ OPCODES 
0166 ЕБ 47 ) РЕВ LDE PAGE: 0 
1146 [21 H ) СМРЕ ЕФ 1 
ALLA уу Dd ) BEGQ GPZ 
(015С 81 20 › CMPA 20 
MILE ТЕ 07 ) ЕМЕ OÜPZZ 
4150 Ci og ) СМРЕ +$ AQ 
(Dios 27 3 ) BEQ ГУР! 
(4154 16, VOICE ) ОРІ21 LERF TLEGOP 

2 

›+ PROCESS LONG BRANCHES 
01957 Ci 168 ) OPES СМРВ +10 
0159 E 15 ) ЕМЕ OPZE 
0158 СЕ 02 > ЮР: |. DE #2 
0150р @С5 24 ) LEAX ММЕМ+2, LI 
2160 AG Su >ОР>А LDA : X+ 
DIES AF O4 > СТА X 
Wied =A 1Е > LEAX -;,Х 
IEE Sfi ) DECE 
01bE7 26 F7 ) ENE Пр 
4169 ӘБ 4C ) LDA # L 


o Components Express, Inc. 


"Have you ki$5ed pour computer lately? 
1380 E. Edinger. Unit СС Santa Апа, СА 92705 (714) 558-3972 


BROAD BAND MICROWAVE 
RECEIVER SYSTEM 
1.8GHZ to 2.4 GHZ 


SERS 


$295.00 


“12:00... 


ETT 
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ILLEGAL OPCODE iF NOT SAME 


SHIFT IN SOURCE NIBBLiz 


GET SOURCE REGISTER 
CHECK FOR INVALID REGISTER 


PUT COMMA ІМ BUFFER 


GET DESTINATION REGISTER 
CHECK FOR INVALID REGISTER 


MASK OFF Hii»4 NIBBLE 


GET REGISTER NAME FROM TABLE 


FIX 'PC' 
FIX CC? 


FIX 'Dn' 


MUST БЕ PAGE й On 1 
"RRA? MUST BE PAGE 0 


LONG BRANCHES ON PAGE i 
CHANGE ММЕМОМІС ТО LONG BRANCH FÜRM 


Listing 1 continued on page 350 


With built-in-converter to channel 
2, 3, or 4 of any standard TV set. 
RANGE: Line of sight to 250 miles. 


SCOPE: Will receive within the frequency band from satelites. primary 


microwave stations. and repeater microwave booster 
Stations. 


CONTENTS: Packaged in 19"x19"x4 1/2" corrugated carton complete 


e 24" Dish. c e 300 Ohm to 75 Ohm Adapter 
e Feed-Horn Receiver œ 750 Ohm to 300 Ohm Adapter 
e Mounting Bracket e 60 Feet Coax Cable with Connectors 
* Mounting Clamp е 3 Feet Coax Cable with Connectors 
e Instructions 
WARRANTY: . 
180 days for all factory defects and electronic failures for normal 
useage and handling. Defective sub assemblies willbe replaced 
with new or re-manufactured sub assembly on a 48 hour exchange 
guarantee. 


This system is not a kit and requires no additional devicesor equipment other than 
a TV set to place inoperation. DEALER INQUIRIES INVITED. 


Circle 67 on inquiry card. 


Circle 45 on inquiry card. 


` STATPRO: | 


MAINFRAME STATISTICS ON AN APPLE , 


In Less Than 3 Minutes 


Your IBM Model 50, 60, or 75 " Statpro is a PASCAL software package designed for lhe profes: 
sional researcher seeking solutions with a minimum of eltort, | 


Electronic Typewriter 
сап be an RS232C PRINTER or TERMINAL 


Statpro is grouped into a modular format for sales purposes yel 
which allows the user to Iranster data between modules and other 
programs with easy to use prompts. | 

Statpro modules include: К 
(1) Real number data base ` 
(3) Questionnaire database (4) Mailing label database 
(5) General category database (6) Graphic printing & editing 
(7) Corvus & protile compatible (8) Sample data for first time use 
(9) Does cross tabulation {10) Descriptive statistics 
(117 Scatter & Histogram plotting (12) Regression analysis 
(13) Analysis of variance (14) Bibliographic analysis 


(2) Data transformations 


Stalpro is an integraled database system designed for extensive 
number crunching, including linear and non-linear regression, 
step-wise and multiple regression, and analysis of variance: 


Statpro, unique in being non-memorg dependent allows data- | 
bases to be limited in size only by disk space. Statpro can enter, 
| receive, send, sort, and transform data. 
| Transformations include Arithmetic Logarithmic, Exponential, 
Trigonometric, Powers & Square Roots, Conversions, Random 
| Numbers, Standardized Observations and over 40 English to 
Metric or Metric to English conversions. Statpro contains severa! 
statistical analysis programs, all interlinked and designed to 
analyze ihe database records 
Among other features,. Statpro has extensive color graphic 
capabilities, a graphic screen editor, multiple plots par screen, 
user or computer defined access limits, and choice of symbols 
an@lines. Byinting a graph takes only 30 to 120 seconds depending 
in whether the printer is an Anadex, Epson, Paper Tiger or Silen 
ype. 


CALIFORNIA MICRO COMPUTER Models 5060 and 
5061 can be installed easily and require NO modifications 
to the typewriter. 


For additional information contact: 


T 
Apple IN version now available 
isend lor brochure} 


Blue Lakes Computer 
3240 University Ave. 
Madison, Wi 53705 

(608) 233-6502 


CALIFORNIA MICRO COMPUTER 
9323 Warbler Ave., Fountain Valley, CA. 
92708 (714) 968-0890 7 


Есак IES YOUR СОМЕ EXPANSION INTERFACE | 
COMPUTER/CONTROLLER IT GIVES YOUR COMPUTER 
; AN UNLIMITED VOCABULARY. FOR THE 
= TRS-80 MODEL I 


= а T. z 


As featured in 
Byte Magazine, July and August 1981 


«Оп board tiny BASIC Interpreter. 

e2 on board parallel ports. 

eSerial I/O port 

•6 interrupts. 

eJustattach a CRT terminal and 
immediately write control programs 
in BASIC. 

eBAUD RATES 110-9600 BPS. 

eData and address buses available for 
124K memory and |/O expansion. 

“АҚ RAM, 2716 or 2732 EPROM 
Operation. 

«Consumes only 1% WATTS 
ZB Basic Microcomputer/Controller 


Assembled 4 Tested........ $195.00 
Complete Kit.............. $165.00 
Universal Power Supply 

(+5, +12, & 12v) .......... $ 35.00 


28 is a trademark of Zilog Inc. 


To Order: Call Toll Free - 1-800-645-3479 
(In N.Y. State Call: 1-516-374-6793) 


As Featured In 
Byte Magazine, September 1981 


eUtilizes VORTRAX SC-01A speech 
synthesizer chip. 

eUnlimited vocabulary. 

e Contains 64 different phonemes 
which are accessed by an 8-bit code. 

«Text is automatically translated into 
electrically synthesized speech. 

e Parallel port driven or 
Plug-in compatible with APPLE Il. 

“Оп board audio amplifier. 

eSample Program for APPLE I! on 
cassette 


SWEET-TALKER 

Assembled and Tested 

Parallel Port Circuit Сага. ...... $139 
APPLE Il Plug-in Card ......... $149 


VORTRAX is a trademark of Federal Screw Works 


MICROMINT INC. 
917 Midway 


As Featured іл 
Byte Magazine, March 1981 


e Disk controller (4 drives) 

e Hardware data separator 
«Buffered TRS-bus connector 
• Real-time clock 

e Printer port (optional) 


DISK 80-ASSEMBLED & TESTED 


with 32K RAM ............. $329.95 
Centronics Printer 

Port аай is vier SoS $. 50.00 
DISK-80 pc board ........... $ 48.00 
Printer/Power Supply 

DC DOA ач E $ 16.00 
Complete Kit with 32K 

RAM and Printer Port....... $275.00 


TRS-80 is trademark of Tandy Corp. 


For Information Call: 1-516-374-6793 


eS 


Woodmere, N.Y. 11598 
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Listing 1 continued: 


SESSSS 
p RA. 
£0 ra 4 4 M Sd 
I OMT DID 
OOM 
mij em 


[sur] 
M1CA 


БА АА ee ee 


ттт 


see 8500 


MINI Rate 


re QN oe 


hie pk 


hin п 


(41) 


FID 
ыты ҥе лыт e-mmgm- AnNOMNeYN es 


me е” [Г 


тыы 


Qi 
04.2 
037i 


@51Е 
B 


> ST i, × 

> LESR RELIG PROCESS RELATIVE ADDRESS 
)DPz5 LERA FINISH 

+ PROCESS SHORT BRANCHE 

) OPZE LESR P 

RRA HP 

)+=+ DPCODES 20-2Ғ 

+ TRAP ILLEGAL OPCODES 

› ОРИ L.DE РАСЕ, 0 | | | 

› СМРА $$ BF MUST BE PAGE Ø EXCEPT 7 SWI’ 
2 HEE OP 3O1 

) СМРЕ "o 

> BED PX 

ЕРА ІГЕСОР 

У ж PROCESS LER’ INSTRUCTIONS 

) OPZ? CMPA $c 

) ЕНІ OP=4 

> НСК INDEX CAN GNLY BE INDEXED MORE 
es LERA FINISH 

)4«4 PROCESS STACK INSTRUCTIONS 

} OP S4 CMPA #ESC CHECK FOR ° CHAI? 

) BEG OPZIT 

> СМРА #Ф27 _ 

) ЕНІ Opa PROCESS RHEMOININi 3-ВБҺҮТЕ INSTRUCTIONS 
) INC LENGTH: 

) LDA НРАВА U+ СЕТ POSTRYTE 

) STA БҮТЕ1. U 

; STA BYTEZ,U TEMPORARY STORAGE 

> СКЕ 

2 ОР, LEL BYTE2@, i SHIFT БІТ INTO CARRY 

> ЕСС ОР200 NO REGISTER IF BIT МОТ SET 
) LEAX STATAB, PC 

| LDA H, X GET REGISTER FROM TABLE 
2. СМРА +” © DECIDE QN "i^ OR *S* FOR STACK 
у ЕМЕ ОРЕ : 

у СМРА ММЕМ+2, U COMPARE TO LAST CHARACTER 
> BNE ОРДЕ OF MNEMONIC 

; LDA #° LJ REPLACE REGISTER CHARACTER 
› ОРЕ ІН PLU OCH 

2 CMPA #7 P FIX “РГ! AND * CC 

} BER OP27 

7 СМРА tk? CC 

> BNE OP: S 

»DPz7 LBA HL 

> І БӘН PUTCH 

> HRA 7OPz9 

> 

> OP 35 CMPA #7 р FIX * DR’ 

> НМЕ ПОР®Ә 

> LDA # f 

2 БУВ PUTCH 

: BRA ВРЗ 

? ОР5Э LDA Ha КЫТ COMMA ІМ BUFFER 

> І БЭК PUTCH 

OPZØO INCR 

2 ЕМРЕ "4m 

> BNE DE SS. 

> aus Ma REMOVE LAST COMMA FROM BUFFER 
> E X — 

> STX NXTBUF,U ° 

| BRA OPS 

уж PROCESS *’ SWI? 

>ORP2@1 EMPB #2 а | _ 

› BED ОР DONE IF РАБЕ Й 

) ADDE il ADD $21 TO CONVERT PAGE INTO 
> ST ММЕМ 2, U ASCII CHARACTER 

> BRA DPZ 

> 

уж PROCESS *Cwal’ 

»DP30z LDA я’ $# PRINT AS IMMEDIATE MODE 

2 i BSR PUTCH 

> Lt BSR DIREUT PROCESS LIRE DIRECT 

> LERA FINISH 
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Listing 1 continued on page 352 


Circle 113 on Inquiry card. 


UNE VOLTAGE™ 
TRANSIENT SUPPRESSORS 


Features Parallel Operation 5000 Ми5/5есопа 


Сарате" Chipper’ 


Circle 379 on inquiry card. 


WINTERHALTER & ASSOCIATES, INC. 


SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR'MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR|MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR/ MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 


PROTECTS: PROTECTS AGAINST: 
eComputers eHigh Energy Voltage 
eMicro-Computer Systems Transients 


eWord Processors 
eCash Registers 
ePower Supplies 


Clipstrip Clipper 

D M A R 977E 678F 
INDUSTRIES, INC. (UL) (UL) 
DEALER INQUIRIES INVITED LISTED LISTED 


7133 Rutherford Rd. Baltimore, Md. 21207 
800-638-9098 


(301) 298-3130 


NEW APPLE FAMILY SYSTEM 


* 48K Apple II + Retail: 52435 00 
LOWER-THAN. + EL Call for 


EVER PRICES « 7 Personal & game disks BEST Pricel 


Бир стим 0052,2 


JU la 
Dow = А Ошо терпп 
Grophecs Tablets 
Мише ім Appie НАН 
Smarter BO column cod 
Mezomedam Il by DE Наук 


WE rug Selene тоған 
тандар таз 50 (туға 
à Micreasre мый mrt. 
Vt mt um eulbanred urecg Agple desk Int Aggie il А 1!) 


pede ^ йрт е эи ы қоймай 4^ Een mew HER bay 


Just some of the otare m stock NOW- 
Magie Window, Raster Starter, Ота, Home $ Албет, 
Тән Pryparer, Рос! 1.5, Typing l'utar, "Olympic Decat- 
mon, АВМ Robor War, Carnie Wolfenstein, Cranston 
Manor, Expediter, ОО. Tapos, Cyborg, Gorgon, 
Falcons, Wizardry, Personal Filing System. PF S: 
Report, Flohr Simulin. - 


_ Texas Instruments 
; New-1882 Model with Home Computer 


Sd fult س‎ keybosrd, 
* V ИТП Pd Å тат! fetal тои Còrr 


32K Exp. mem. 


eOn-Off Switching 
eLightning Induced Transients 
elnrush of On/Off Power 


399.95 11495 |600 16K 


Software for Your Microcomputer 


3825 М, Zeeb Road Dexter, Michigan 48130 313.426 - 3029 


Main Showroom & Offices: 
218 South Üxford Avenue 


Your Cost: ATARI йене! $225.00 Los Өлен; рл UM 


| WE HONOR 
- Мофиттаби — се 
шті L ^e = ы е $114.95 Celer TV Сане $13 735 a and MASTERCHARGE 


Advanced Pr Your Cost: | Video Console: ELEX: 67 34 77 

Finaacil Елен 515000 $129.95 ——Á e у Кен етіл ам s 

HP-125 New Mic Іш | Retest Your Cos m са : to 7: ол thru 
CPUTarmial/Keyboard 375000 31960 | INTELLIVISION Sunday Noon to 5:00 PM 

HPSS Microcomputer- 325000 2498001 2ean 5325.00 $73 495 Order Desks: (213) 739-1130 


mon 2250.00 1799.00 Your Cost TOLL-FREE TOLL-FREE‏ پاق 
(outuide Calif.) (within Calif.)‏ 


НР-2ЕЗІН Printer, det mtra 1950.00 3199.00 | Е T. 
ию тал | VIDEO TAPES 800-421-8045 800-252-2157 


н ZWA v өм = 3455,00 
etter quality prter , Min order: 3, mixed OK 
НР-82901М Duel matter 2500.00 1999.00 г All goods sub қалта: cho ad 1 
Call ws Те! the lowest prices on 7 disk drives - pM Іш - м | 1% adio ед (тайы adi әже тебен pes 
4 z for rypograpivea! errorzt; we well mept or beat 
тану module а mutt RCA VK250 Ghe 1395 any advertised prices if the competiron bar 


Graphics plotter 722 2450.00 2089.80 
' the особ 05 hand 
E ИЯ 750.00 635.00 | TEXAS INSTRUMENTS Minimum shappng and handing $4.95 
MEN Мы 9111А You Pay All orders subject to verificare and acceptance? 


Tt-59 
Card Reader for At CV e. d LCO 285.00 „179% EPSON PRINTERS Retsil: Your Cou 
Printet loc 41СҰ 385.09 11:35952 LCD Sci 2? 30 MXN 450 499.08 
Qued Ram 95.00 T40 ice НЕН A Options! Grattrex Chip BD 00 
Oplicat Wand far 41CV Bus. Anal. р МХШ FT 745.00 59900 
HP-ATC Caltulatot | | ин X166 39500 — 749.00 
Memary mod. for 41C ў MABLO | PAPER’ 
HP-97 Progrmble prater 63 
HP.3AC Progembte scientific 150.00 Latter Oyality 
HP-38C Progemite business R/E (50 00 dairy wheel 
HP-32E Advanced scunnfic 55 0f w/iracion. 
HP. 32 E Елен management 15.00 Reta? $3395 00 

We anyon i complete pe» سان‎ ҮГС: $2595.00 | 4456 $94.00 


Mattel 1670 Race Номе Computes 


HEWLETT Ам. $125.00 Y/C: $24.95 


PACKARD 


«о pries Lr 00 
568 © 1235.00 
5600 graphics 1394 00 

64% 795,00 


12° Green phospho ous 


ор 595000 $188.85! | 
53695 map nn Mir SANYO MONITORS Hi 3 

gh resolution 
1 i monte e998 Жш (MARE COMPUTE vour con ОШИО SCIENTIFIC би бей ME C NET 


Extended Batic, а MUST іш 
NE module 

Speach түліһенгет 

Dish memory divo 


Telephone coupler (modem) 225.00 185 95 


Printer (salid state) 400100 319.95 | Retail: 5595.00 
Language Cart. not included—Opi'i at 25495 


We carry a lange өзінікін of saltos, È асно 
Үз уай ө, 


Сігсіе 253 оп іпдшігу сага. 


10000 7500|810 Disk Drive 
Атан VisiCalc 
(5000 129.55) 826 Impact Printer 1000.00 779.95 


+ ' Centronics 717 
Ml sete اس‎ SUPER SPECIAL -ATARI 400 (ек) Fortran & Pascal мәне — 


1080.00 75995 і, „гече Comjwies 
50000 45895 
200.00 18995 |92707 48k 


Reial Your Cost|12" Black & white 
15" Blach & white 

Dust 8" Ones 064 реет 0 " Black А white (Іле best eller) 7100 
TMIPS FASTI е Мапу more stadard ние» | AMDEK(Leedex) High Quality Monitors 
12” BAT, 12 МН: 
108-6 F — 12 MHr 
339.35 Many other 05 prarasti ayadatte 
gi соот petes, of courte! 


Your Cost: 
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Listing 1 continued: 


) 
) 4x (QPCODES G0-—EF 
2% PROCESS 'BHSR' AS SPECIAL CASE 
OirFB ЕБ 47 > ӨРЕ i ӘБ PAGE, U 
O1FD 51 oD > CMPA #$SD 
QIFF 26, 11 2 I3NE ОРЕ; 
2201 Сі 20 > ЕМРЕ %%00 MUSST BE ON PAGE Й 
2205 1026 BiikB > ЕМЕ {_EGOP 
0207 SE 422 > LDA В CHANGE ISR? TO "БОК: 
0209 A7CS 22 > STR ММЕМ, М 
AOC 17 0225 > LESR RELS PROCESS LIKE SHORT BRANCH 
OzOF 16 йрт 4 ЕВА FINISH 
E 2% GET MNEMONIC AS REBUIRED БҮ PAGE 
021 8A er ? OPS] ANDA HSER 
0214 Бі S3 > СМРА HEDGE FIX SUBD/CMPD/CMPU 
216, 26 т › ЕМЕ ОРЕ 
0215 Ci 20 > COMPR #00 
Üzlin 27 4C > BEG OPS@BA 
021С SE 4A > LDA # Û 
д21Е D7C8 22 > STA MNEM, U 
221 4D > LDA H'M 
4222: А7БӨӘ 22 > STA MNEM+ i, 1) 
J226 Sb 5 > LDA #7 P 
0225 Dn7CS8 2 > STA NE MH, LU 
O277R Sb 44 > LDA 7D 
O22D Ci 10 > СМРЕ нФ10 
ÜzzF 27 2 ) BRER OPS2 
0251 SE 58, > LDA HU 
022% A7CS 25 > OPSZ STA MNEM+3, U 
DIa 20 20 4 BRB OP8U0 
228 81 ec ) DPSS СМРА НФӘС FIX Chpx/CMPY/CMPS 
W25A 26 11- > ЕМЕ OPSS 
Й25С Ci 00 > СМРЕ #00 
Ü2SE 27 29 > BED OPSGUD 
Üz4U SE ag) > LDA th? Y 
242 Ci 10 > СМРЕ #10 
0244. 27 2 › RED ОРЗА 
O746 S5 a > i.DA #7 © 
0245 A7CS 25 > OPS4 STA MNEN+ 2, U 
MSA cuo 1B ; BRA OPGO)D 
AZAD 81 GE > DPS5 CMPA HSSE FIX LDX/LDY AND STX/STY 
WEAF 25; rm > BLO GPS 
M25j Сі 151 > СМРЕ +Ф1 1 CANNOT BE PAGE 2 
{мет 1027 BACB > LBEQ I LEGOP 
W257 (21 au ) (,MPE HLAD 
0259 27 (AD > БЕС ОРЫ 
MISE Sb 59 > LDA HF Y 
гер A7CS 24 > OTA ММЕМ+2, Ш 
DIEA Ul WIE, ) BRA OPSA0 
Üzbl C] > OPBE CMPER #320 ALL REMAINING OPCODES MUST БЕ 
О>Ба 1026 BABA I. ЕМЕ ILEDOP ON PAGE 0 
>жжже JOINTLY PROCESS S0-BF AND CO-FF 
2% TRAP ILLEGAL OPCODES 
Hres AG 4g > ОРӘОО Іра OPCD, Û 
ИЕА Hé BF > ANDA #$ RF 
MEZE Gi 87 > (MPA tS 7 STORE OPCODES NOT ALLOWED IN 
EGE 27 Wes » BEL OPSUi IMMEDIATE MODE 
W274 Gi SD > (MPA #$SD 
MET 27 04 ) BED OPSU1 
(74 Sl ӘР › СМРА НФОР 
#2765 c6 RD › BNE OP SO 
(42709 16 ИОА > DPSU1 LERA ILEGOP 
> 
, y+ PROCESS EXTENDED ADDRESSING 
A ЗЕ 4S >OPS@2 LDA OPCD;U 
(0277 84 AU ) ANDA HED 
(27Р 81 X > MPA HEQ 
(S1 cb WE > ЕМЕ ОРЕВ 
Og 17 QiFC > LBSR EXTEND 
ӘБ, 16 O25 4 LERA FINISH 
) ч PROCESS INDEXED ADDRESSING 
MEST 51 zu ^DPG0:3 СИРА Hho) 
ӘН ZE OE > ЕМЕ ОРА 
USD 17 Ар > LESR INDEX 
W290 16 251 LBRA FINISH 


Listing 1 continued on page 354 
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| | F , PN ғ | | Ё і = = 
| LIT LANS TEE ПТҮТТҮНШІМ AND MAIL 
C M 2L | малта - THIS CARD TODAY . 
и м m. „ёз — ` Read yourfirs! copy of BYTE, the Small ғ 


Systems Journal. If if is everything you 
expected, honor our invoice. If it isn't, 
just write “cancel” on the invoice and 
mail it back. You won't be billed, and the 
‘first issue is yours at no charge. Allow 6 to 8 
weeks for processing your subscription. | 


МАҢ CARD OR CALL TOLL FREE BOQO- 258-5485 


Pease рїп! 4022 


D" Em т Шс тү. a ER ,— LL й u ue jc mi 


Нате 
Address 


City Slale/ProvincelCountry Code 


United States 
О Oneyear$19(42 Issues) О Twoyears$34 C] Three years 549 


Canada or Mexico 
О Oneyear$24 (12 issues) []Twoyears$38 O Three years 555 


Foreign Rates (to expedite service, remit In U.S. funds drawn on a US. bank) 
П Europe, one year, air delivered, 543 
C] All other countries, one year, surface delivered, $35 

Air dellvery available upon request 


| | . / Р a {7 Де | O Check enclosed (entitles me to 513 Issues far price of 12, Могіһ America only) 
s i гүлі O Bill VISA O В| Master Charge Û BII me (NorthAmerica only) 


the small systems jurnal’ ur 


Cord Number Expires 
Signature 


Allow 610 8 weeks for processing your subscriplion. 


BYTÉ Publicotions, Inc. 1981 


FILL IN AND MAIL 
"s THIS CARD TODAY . 


з Г و‎ — Read your first copy of BYTE: the Small * 


Systems Journal. If it is everything you 

expected, honor our invoice. If it isn't, 

jus! write "cancel" on the invoice and 
mail it back. You won't be billed, and the 
first issue is yours at no charge. Allow б to B 
weeks for processing your subscription. 


"MAIL CARD OR CALL TOLL FREE ВОО-258-5485 


Гент orini 4021 


"ut mre ave ятата] 


Мате 
Address 


Cily StateiProvinceCountry Code 


United States 
О Oneyear $419 (42 issues) О Two years 534 О Three years 549 


Canada or Mexico 
О Oneyear$24 (12 issues) LJ] Twoyears$38 L]Threeyears$55 


Foreign Rates (to expedite service, remit іп U.S. funds drawn on а U.S. bank) 
ПІ Europe, one year, air delivered, 543 
Г] All other countries, one year, surface delivered, $35 

Air delivery available upon request 


5 3 è ' E NL. ЛЛ  Сһеск enclosed (entitles me to 513 issues for price of 12, North America only) 
| © LIE . А „© M Bill VISA О Bill Master Charge О Bill me (North America only) 
the small systems: journal * ПЫЗ Бармен 


Allow 6108 weeks for processing your subscription. 


OVTC ринен ine 1084 Signatune 


BUSINESS REPLY CARD 
FIRSTCLASS PERMITNO.39 MARTINSVILLE, NJ 


POSTAGE WILL BE PAID BY ADDRESSEE 


EUIE 


Subscription Dept. 
P.O. Box 590 
Martinsville, NJ 08836 


+ т ч o - ow do Ioco o wt 


BUSINESS REPLY CARD 
FIRSTCLASS PERMITNO.39 MARTINSVILLE, NJ 


POSTAGE WILL BE PAID BY ADDRESSEE 


ЕШТЕ 


Subscription Dept. 
P.O. Box 590 
Martinsville, NJ 08836 


= е vre o а вте o ae *o*; 4i чо 9 £o ола + аш - в 


NO POSTAGE 
NECESSARY 


IF MAILED 
IN THE 
UNITED STATES 


NO POSTAGE 
NECESSARY 


IF MAILED 
IN THE 
UNITED STATES 


Mem‏ — س 
NW‏ و ۽ 
LX xxn i‏ 


Circle 297 on inquiry card. 


SATELLITE 
TRACKING 
SOFTWARE 


SAT TRAK INTERNATIONA 


APPLE if 


An international group of professionals has designed and programmed SATELLITE 
TRACKING SOFTWARE, a unique package of five separate programs that allow you 
to set up your own Satellite Tracking Station using your microcomputer. Beginners, 
professionals, and educators will all appreciate the technical excellence of this 
easy ‘ use software. Satellite positions are calculated and displayed or printed 
out, including the following data: altitude, azimuth, elevation, right ascension, 
declination; and range, for any time — past, present, or future. The 30 page 
operator's manual includes notes on interpreting NASA documents and taking 
observations. The Apple, TRS-80, and Sorcerer versions plotsatellitepositionsona 
map of the world. The Sorcerer version is available only on casssette. The TRS-80 
version is for a Model |, level il TRS-80. 


Cassette or Diskette (Apple, TRS-80, Sorcerer) 
FORTRAN listing (other systems} 
FORTRAN program on punched.cards 


(all prices include documentation) 


QUALITY SOFTWARE 


65660 Reseda Bivd., Suite 105, Reseda, CA 91335 
(213) 344-6599 


ASK FOR QUALITY SOFTWARE products at your favorite computer store. If 
necessary you may order directly from us. MasterCard and Visa cardholders may 
place orders by calling us at (213) 344-6599. Or mail your check or bankcard 
number to the address above. California residents add 6% sales tax. Shipping 
Charges: Within North America orders must include $1.50 for shipping and hang 

ng. Outside North America the charge for airmail shipping and handiing is $5 OC 

Par in U.S. currency. 


DISTRIBUTED 
EXCLUSIVELY 
BY 


PRODUCTS FOR 


fe — -——‏ ر 
т ер м” о Ун”,‏ 
D. "E a ЖА.) Pas‏ 
nr ІР „| '‏ 
' | ) 
i u a0 ‘‏ 
Б D‏ 
ay $ - Ке РЕ pnr e‏ 
еа. et. т“ ады‏ 


We MICROTEXT COMMUNIC 


intelligent printing terminal. Talk to timeshare services or to other personal 
computers; print simultaneously through a second printer port; and re-display 
text stored in memory. Download text to Basic programs; dump to a cassetle 
tape, or printer, or bath. Microtext сап be used with any printer or no printer at 
all. I1 features user-contigurable duplex/parity for special applications, and can 
send апу ASCII character. You'll find many uses for this general purpose 
module! Available in ROMPACK, ready-to-use, for $59.95. 


БОР ТУМАНЕ VEVELUPIVIENT БҮ ГЕРУ 
The Micro Works Software Development System (SDS80C) is a complete 680€ 
editor, assembler and puo төлер contained in one Color Computer prograrr 
pack! Vastly superior to -based assemblers/editors, the 50580С is поп: 
volatile, meaning that if your application program bombs, it can't destroy your 


editor/assembler. Plus it leaves almost all of 16K or 32K RAM free for your | 


program. Since all three programs, editor, assembler and monitor are co-resident, 
we eliminate tedious program loading when going back and forth from editing tc 
assembly and debugging! 


The powerful screen-oriented Editor features finds, changes, moves, copys anc 
much more. All keys have convenient auto repeat (typamatic), and since no line 
numbers are required, the full width of the screen may be used to generate wel 
commented code. 


The Assembler features all of the following: complete 6809 instruction : 
complete 6800 set supported for cross-assembly; conditional assembly; lo 
labels; assembly to cassette tape or to memory; listing to screen or printer; « 
mnemonic error codes instead of numbers. 

The versatile ABUG monitor is a compact version of CBUG, tailored for debuggi 
programs generated by the Assembler and Editor. It features examine/chanae 
гаша олана, cassette load and save, breakpoints anu muis. 505806 


MWA IC [PRO [ae GOOD STUFF! 


YOUR RADIO SHACK 


n (fae ARE 
1 ub m е 
P). M Y 


AT 
Ш Now you can use your printer with your modam! Your computer can be an 


Circle 120 on inquiry card. 


WARNING: 


Electric Power Pollution. 
Spikes & Lightning 
HAZARDOUS to 
MICROCOMPUTERS!! 


Patented ISOLATORS provide 
protection from... 
Computer errors caused by 
ower line interference 
» Computer errors due to system 
equipment Interaction 
» Spike damage caused by 
copier/elevator/air conditioners 
» Lightning caused damage 


** FULLY GUARANTEED** 
» ISOLATOR (ISO-*) 3 Isolated 3-prong sockets; Spike Suppression; 
useful for small offices, laboratories, classrooms. ........ $69.95 
• ISOLATOR (ISO-2) 2 Isolated 3-prong socket banks; (6 sockets 
total); Spike Suppression; useful for multiple equipment installa- 
UONE a TC aoa cee C P C PPM $69.95 
е SUPER ISOLATOR (150-3) similar to 150-1 except double Isolation 
& oversize Spike Suppression; widely used for severe electrical 
noise situations such as factories or large offices. ...... $104.95 
е SUPER ISOLATOR (150-11) similar to ISO:2 except double isolated 
socket banks & Oversize Spike Suppression; for the larger system 
in severe situations. ................................ $104.95 
e MAGNUM ISOLATOR (ISO-17) 4 Quad Isolated Sockets; Multiple 
Spike Suppressors; For ULTRA-SFNSITIVE Systems in extremely 
Harsh environments. ........................ nm $181.95 
е CIRCUIT BREAKER, any model (Add-CB) ............. Add $9.00 
• СКТ BRKRISWITCHI/PILOT (-CBS) 
AT YOUR DEALERS 


Pat. #4,259,705 


PUTER 


ШІШІШ > Games 


Star Blaster — Blasi your кунн h an asteroid field in this action-packed 
Hi-Res graphics game! Available in ROMPACK; requires 16K. Price: $39.95 

Pac Attack — Try your hand at this challenging game by Computerware, with 
fantastic graphics, sound and action! Cassetle requires 16K. : $24.95 | 
Berserk — Have fun zapping robots with this Hi-Res game by Mark Data | 
Products. Cassette requires 16K. Price: $24.95 | 


| Adventure — Black Sanctum and Calixto Island by Mark Data Products. Each | 


cassette requires 16K. Price: $19.95 each. 


ROMLESS PAK | — is an empty program pack capable of holding two 2716 o 

2732 EPROMS, allowing you up to 8K of program! The PC board inside come: 

with sockets installed, ready to go with the addition of your custom EPROMs 

Price: $24.95 

2-PASS DISASSEMBLER — with documentation package. 16K; cassette. 80( 

Disassembier Price: $49.95 

CBUG — Machine language monitor. CBUG Cassette Price: $29.95 

T ON 2716 EPROM: Can plug into Romless Pak |. CBUG ROM Price 
39.95 

PARALLEL PRINTER INTERFACE — serial to parallel converter allows use of al 

standard parallel printers. PIBOC Price: $69.95 

Assembly Language Programming, by Lance Leventhal. Price: $16.95 

MEMORY UPGRADE KITS: 4-16K Kit Price $39.95. 16-32K (requires solderint 

experience) Price: $39.95 

PARTS & SERVICES: SAMs, 6809Es, RAMs, РІА5. Call for prices. 


WE SHIP FROM STOCK! 
Master Charge/Visa and COD Accepted 


WO PUSS ро. вох 1110 DEL MAR, CA 92014 714-942-2400 


Circle 214 on Inquiry card. 
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Listing 1 continued: 


+ PROCESS DIRECT ADDRESSING 
QüPGUA "510 


) 
(9285 ci ) (COMPA › 
0295 жЕ (ЛЕ › ЕМЕ QPS,OS 
0297 i7 41 DA ) L.BSR DIRECT 
22:90 16 24.7 L..RRA FINISH 

р ж PROCESS IMMEDIATE ADDRESSING 

2380 86 m > ОРӘЙБ LDA ын 
MEF 17 O: =) ) L.BSR UTC 
OZA ME 45 ) L.DA OPCD, lJ 
ZA c4 GF ) ANDA SOF 
VISAS tol сз > СМРА EOS DPCODES S3 AND SL-SF HAVE 2-RYTE 
AZAS 27 A > БЕС DPSOE OPERANDS 
аулар тағ 2, ) CMPA oC 
(ISAC x4 дЕ ) BHS OP AOE | 
ПРЕ 17 01CUC3 ) LESR DIREC] PROCESS 1-БҮТЕ OPERAND LIKE 
ÜzBl ір 0220 > LERA FINISH DiREUT 
й2Ба 17 ЛІ ОВ > ОРӘЙЕ ББК EXTEND PROCESS -BRYTE DPERAND LIKE 
ӘШБ? I6 рр 4 ШЕКА FINISH EX TENDED 

жж DPCODES CO-CF 

> (CHANGE MNEMONICS AND TRAP ILLEGAL OPCODES 
UB ЕЕ 47 ^DFCO L.DE PAGE, U 
HBC Z4 Sr ) ANDA ФОР 
БЕ ol CB ? CMPA #$CR CHANGE “8” TO ’?R? ІМ MNEMONICS 
DID 220 29 > HI OPCS 
MEL eil ME > (COMPA HECE FIX “ADDY 
EC SE Lee > ВМЕ ОРСОА 
AFCE 856 41 ) Шз >A 
йгСе mn7C8 уу 2 ТР ММЕМ, 0 
ИСЕ BE 44 > ра "D 
NCD Q7C8 23 ) OTF MNEM i U 
ADO A7CE 24 ) STA MNE M+ 3 0 
гр 12708 Zu ) STA ММЕМ+ 2, U 
QEDE zo OD М HRA OPC? 

Listing 1 continued on page 356 
ws. -Мес Hill Books 
+ = i 
wia :MeGraw-Mill bookstore 
Ew Popular Paperbacks from Prentice-Hall 
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1. Тһе USCD PASCAL Handbook by Clark and Koehler. Language 
description organized for quick reference. 400 pp. $12.95 

2. Problem-Solving Principles Programming with PASCAL by 
R. E. Prather. For introductory courses. 363 pp. $15.95 

3. Microcomputer Data Communications Systems by 

Е J. Derfler. For TRS-80, Apple Il, Heath-89 and others. $12.95 ; | 

4. Programming BASIC for Personal Computers бу Ў п. k sh калы ы 
). L. Heiserman. Adaptable to the TRS-80, Apple ІІ, PET. ey ы, а a MT 
320 pp. $7.95 

5. The Word Processing Handbook by R. А. Stultz. What these 
systems are, what they do, which to select. 176 pp. $7.95 

6. The Atari Assembler by D. and К. Inman. Written for those 
with some BASIC knowledge. 320 pp. $12.95 

7. Starting FORTH by Leo Brodie. By the originator of FORTH 
language and operating system. 380 pp. 515,95 

8. PASCAL Program Development with 10 Instruction PASCAL 


Subset (Tips) and Standard PASCAL by Kennedy and Solomon. 
558 pp. $17.95 


rum 


КТЫН ишү ғақ ay 


| 
| No. соры. 
There's a book l Check or credit card only: Visa Lj Amer Exp ГІ MasterCard [ ] 
f OF Every | Acct No 
beginner Or Inamea 
expert. | address 
| City 


Circle 193 on inquiry card. 


Circle 240 on inquiry card. 
oA aq See 
Ur 35. 


У LINEAR CIRCUITS CRYSTALS $3.45 ea. 


«туғ 369 зға ШЫ ES ™ | 
a UE BY Эз! : А Т T 
; 6g zs L ® лин o 4.000 M ] 
ary Be ті т " 
#8 77 
48 5 


20.800 MHz 


Неге Is the complete, no-compromise UNIX" based package that 
тоса || ia ne gives you full UNIX power at truly minimal cost. Your nvestment is 


$2.5 
79HUKC-5V а 5A 56 95 protected against obsolescence because we use industry stan 
T scm Фф components. Unlike other UNIX or "UNIX-act-alike" Systems, this is 
X: BLOS a true, complete UNIX Version 7 running on a PDP-11. This is exacti 
о = OPOT | iof ors ora 8 so as it was meant to be in the original design and conforms to Bell 
І CONNECTORS NTEAETSROME "e MOI 150r 245150 Laboratories UNIX Version 7 documentation. 
male $2, 1771 19.05 8130 250 8834 200 шш — 200 MTER FF ы 
8226 чч" Ш LSI-11/23 based processor with floating point, 256Kb random 
тіз! - % 2459 — 18 24516- access memory, 4 ро serial interface, 5 quad slots for expansion. 
T4303. 2 jas. 3 748221 - @ Dual floppy subsystem, single sided (double sided may be 
SEE ON MES A NC — al additional cost), bootstrap loader, formatting and 
Más 0 uim. S diagnostic software. ШІ 20.8 Mb Winchester disk with integrated 
Jasa- 1% LS Cartridge tape backup. One (1) УТ-100 terminal with advanced 
video option 


W One (1) LA38-HA tractor feed printer with keyboard, numeric 
keypad and stand. Ш One (1) Auto-Answer, Auto-Dial 300 Baud 
Modem. ШІ Cables for the above. Юй XENIX Operating System, a 


FHERERE ABR SS 


- 

~ 
Ld 
Е 


Mob UG S Ub NIG чә 


F » 
1% ^ шым ч 
14 5 mS 115 true UNIX Version 7, configured for 4 users. Complete manual 
% мс 228 is 74528) 18) set and 1 year telephone support. 
5 = re 3255.5 1741884} — 125 18 72151598 €" 74573- Б 
E ag „ЧАВТ5 NE ea This system is expandable up to 8 users and 83.2 
i| Il D maw- M Me > of Lats Чел. Multiple work stations, termi- 
$^ | | A. 7 nals, other systems, or non-UNIX systems 
THIS MONTHS SPECIALS б russe 173 , 
$ : 8080A - $3.75 BORSA - 17.50 » m n қ can ba networked together with no additional soft- 
: 8264-64K (5V) Алы ware. 
а ® «sap 15 ^ 
8 TMS9927NL 2 AI ШЕ err e Price: $23,256. Terms: 25% Down with purchase order, balance 
а TMS4045-25 t в 75% upon delivery. 
21141-35275 4116-2 78991-6 А 
2 41163 51.75 2708 | < sm m АА MSD Corporation 
томы TERMS:FOB CAMBRIDGE, MASS SEND CHECK SEND 525 FOR GUA CATALOG 2449 Camelot Court, SE 
AOO 10% FOR ORDERS UNDER 32900 OR MONEY ORDER. MINIMUM TELEPHONE FEATURING TRANSISTORS 8 © ID Grand Rapids, MI 49506 
BDO IE FON алыл анын, 9 MINIMUM MAL ORDER 500... ST. CAMBRIDGE. MASS 0273 (616) 942-5060 
SOLID STATE SALES TEL. (617) 547-7053 © MANAGEMENT SYSTEMS. DEVELOPMENT 
с) P.O. BOX 74B TOLL FREE 1-800-343-5230 UNIX and XENIX are trademarks of Bell Laboratories and Microsoft respectively. 
SOMERVILLE, MASS. 02143 FOR ORDERS ONLY 


Now available from your computer store- 
the whole line of AJ couplers and modems. 


Starting now you can buy AJ acoustic data couplers and 
modems directly from your local computer store. 

Not just selected models. Any models. Ranging from the 
0-450 bps A 242A, the world's most widely used acoustic data 
coupler, to the revolutionary AJ 1259 triple modem that 
handles 300 bps Bell 103, 1200 bps Bell 212A, and1200 800/538-9721 


For the location of your local 
computer store handling the ÀJ line, call toll-free: 


bps VA 3400 protocols. California residents call 408/263-8520, Ext. 307. 
Whether you need full or half duplex or both in one; 

originate or answer, auto answer; acoustic coupling, Or | -4 

direct-connect—there's a model for you in the AJ line. ANDERSON 
Starting now you don't have to settle for second best. JACOBSON 
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Listing 1 continued: 


2 
Q2DB 508 24 SOPCBA LEAX ММЕМ+2, U 
ÜZDR АБ 84 ) LDA X 
OZDD 81 аі ) CMPQ ға 
@2DF 27 2 > ВЕБ. nx 
(2Е1 50 01 ) LE : 
02ЕЗ ЕС 84 ?DPCi INC X CHANGE 7A’ TO 7B’ IN MNEMONIC 
) 
OzES Ci 00 UPCz СМРВ $00 MUST RE PAGE @ 
(2Е7 27 ЗБ ) BEQ OPCS 
@2E9 20 57 > ERA ILEGOP 
) 
ZEB 81 CD )DPCZ СМРА #%Ср 
02Ер 22 21 ) EHI OPCE 
(ЕБ 2 16 ) ЕМЕ OPCS 
02Ғ1 86 53 ) LDA HS FIX 'STD' 
ÜzFz Q7C8 22 ) STA MNEM, U 
ÜzF&E 56 54 ) LDA # Т 
@2FS Q7C8 22  OPC4 STA MNEM+1,U 
@2FR SE 44 ) LDA ÉD X 
O2FD А7СБ 24 ) STA ММЕМ+2, U 
0500 Cb 20 ; LDA #520 
0502 A7CS 25 ) STA MNEM+ 3, U | 
0505 20 ПЕ ) ERA DPCZ CHECK FOR PAGE 0 
) 
0:07 SE АС ») OPCS LDA #7 L FIX 'LDD' 
050ә Q7C8 22 ) STA ММЕМ» Ù 
050С BE 44 ) LDA WD 
OZBE 20 ЕЗ ) ERA DPCA 
0510 Ci 11  DPCE CMPR #%11 PAGE # NOT ALLOWED FOR CE-CF 
0512 27 ВЕ ) EEG ILEGOP 
0314 86 55 ) LDA # Пп 
0516 Ci 00 ) CMPB #%00 FIX LDU/LDS AND STU/STS 
0515 27 2 ) REQ DPC7 
0518 56 52 ) LDA #7 S 
йз1С A7CS 2 »OPC7 STA ММЕМ+ Z, LU 
AZIF 16 FF46 OPES LERA ОР8й@ PROCESS LIKE 80-ВҒ 
)жжж ILLEGAL OPCODE ROUTINE 
Qzzz SCED 0249 ) ILEGOP LEAX MNILEG,PC POINT TO "жєжє ° 
WIZE 3108 2 ) LEAY MNEM, U 
2528 CE 04 ) LDE #4 
03528 AE 8 »ILOP1 LDA X STORE ”жжж IN OPCODE MNEMONIC 
Qi2D A7 AD ) STA , Y+ 
ØZ2F SA ) DECE 
(4550 26 КӘ ) ENE ILOP1 
332 50 21 ) LEAX iY POINT TO NEXT AVAILABLE POSITION ІМ 
0554 AF ДЕ ) STX NXTBUF.U BUFFER AFTER OPCODE MNEMONIC 
0226 SE 01 ) LDA #1 SET INSTRUCTION LENGTH TO 1 
555 Д7 > ST LENGTH; U 
@33A 16 (0187 ? LERA FINISH CONTINUE 
Yass: PROCESS INDEXED ADDRESSING MODE 
0550 EC 465 ) INDEX INC LENGTH; 1) 
Q33F AE 44 ) LDX WRKADR, U RUMP WORKING ADDRESS POINTER 
0541 ЕБ 80 ) LDE , X+ AND GET РОБТВУТЕ 
0545 AF 44 ) STX WRHADR; iJ 
(545 E7 4D ) ТЕ INDEYT, 0 
0547 E7 АА ) STE BYTE1;U 
| уж CHECK FOR INDIRECT ADDRESSING 
W349 са 90 ) ANDE ^ #%90 
дав C1 9B ) CMPE %%90 BITS 4 AND 7 SET? 
азар 26 07 ) ENE IND1 М0, NOT INDIRECT 
ØZ4F Б5 4C ) COM INDFLG.U YES, SET FLAG 
551 86 SE ) LDA # + DUTPUT 7+? 
055517 0157 LBSR РОТСН 
уж AUTO INCREMENT/DECREMENT ADDRESSING 
ØZ56 ЕБ ар >INDi — LDE INDEYT; 12 
0558 Cà SF ) ANDE  #$9F MASK DFF REGISTER AND INDIRECT BITS 
W25Q ci 80 ) CMPE %%50 AUTO INC/DEC? 
SC 25 2g ) BLO INDS NO | 
ASSE C1 65 ) CMPE #393 
W260 22 35 > BHI INDS NO 
056> AE 4D › LDA INDEYT,U GET POSTEYTE 
(15564 S4 11 ) ONDA #%11 CHECK FOR INC/DEC BY 1 AND 
OZEE 81 10 ) СМРА — 8$10 INDIRECT ADDRESSING 
(0568 27 BS › REQ ILEGOP ILLEGAL OPERATION 
О5БА S& 2С ; LDA t, PUT COMMA IN BUFFER 
056С 17 BIEE у LESR . PUTCH 
ИЗБЕ C1 8l ) CMPR ФЕ AUTO INC? 
0571 22 2 > ІНІ INDZ ND 
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Listing 1 continued: 


ч д 
HAO OHO HOD 


MYNON mec--—-m-et 


МЮ ШЕ” Oe Sho 
айтылды Шан 


ОАА О 


SounSD-m-ummmomntci 


% 17 


56 
17 
C 


^ 


- ~ سارن‎ C ) کا(‎ 0 ett 
Nye тышт 


hie Be Oe Oe 
ON тм 


hie OOH 0th 


> IL.BOR GETREG PUT REGISTER INTO BUFFER 
> „ОЁ H + 

> LESR РЫТСН 

> СМРЕ H$21 INCREMENT EY 2? 

) BNE IND? NO 

> LBSR PUTH 

cates LERA INDEND 

> INDE ра HÜ'-— AUTO DEC 

) LESR PUTCH _ 

> CMPE H$oi DECREMENT BY 2? 

> BNE NDA NO 

) LESR PUTCH 

> ANDA LESR GETREG PUT REGISTER INTO BUFFER 
: LERA INDEND 

»* ACCUMULATOR OFFSET 

> INDS LDA #A 

> CMPE HESE 

> HEC! INDE 

) LDA # Е 

› CMPE H$325 

) BEQ INDE 

> LDA #7 р 

> CMPB H$SH 

4 ЕМЕ IND7 

LONE E Dn DUTPUT OFFSET REGISTER 
) CESR PUTCH : | 

› LESR GETREtG OUTPUT INDEX REGISTER 
) LERA INDEND 

2 

Уж CONSTANT OFFSET FROM РС 

> IND? СМРЕ #$SD 

> РЕС INDS 

> СМРЕ ІЗБЕС 

> BNE IND1@ 

> INDE LDA INDBYT,U GET POSTRYTE 

) STA POSTE, U | р 5 
2 INC LENGTH ACCOUNT FOR JT 

> 

> СМРЕ #$SD 

> БЕО ІМрЭ | | 

› LESR RELS PROCESS Z-BIT OFFSET 
 INDSA LDA H', OUTPUT *, PC’ 

> L ESR PUTCH 

) ра #7 Р 

> LI3SR PUTCH 

) LDA HC 

> LESR PUTCH 

| Іі БЕН INDEND 

) IND3 _LESR REL1IE PROCESS 16-БІТ OFFSET 
4 BRA INDSA 

уж CONSTANT OFFSET (ZERO) 

>INDiO СМРЕ H$24 

) НМЕ IND1 

> CLRA 

»IND11  LESR PUTZH 

> i DA и ? ч ? R? 

> _LESR UT(CH 

) ESR GETREG 

2 BRA INDEND 

> 

уж SHIT OFFSET 

»INDizZz BITE #950 S-HIT OFFSET IF БІТ 7-0 
> ЕМЕ INDIS | | Ч 

у тет INDFLG,|lJ INDIRECT ADDRESSING МОТ ALLOWED 
> BNE INDiS 

> LDE INDEYT, U 

> ANDE PIF GET OFFSET BITS 

> BI TE $10 TEST SIGN БІТ 

> BEG INDiI=A POSITI VE 

> LDA - 

> LISSR РОТСН l _ | 

) ORE #EED SET HIGH ORDER BITS 

> iINEGE CONVERT TO POSITIVE NUMBER 
>INDIzA ТЕК Е, а 

> BRA IND1 1 

> 


Listing 1 continued on page 358 
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Listing 1 continued: 


m $ 


O4EF S 3D LDA 
0471 ©} GA ESR 
0475 29 INDEN] RIS 
0474 БС AG DIRECT INC 
0476 Gb 24 іра 
0475 SD BS BSR 
04760 AEDS 04 LDA 
047D n7 4A STA 
B47F S 45 ESR 
0461 3 RTS 


ж 
EXTEND HSR 


INC 
0486 ЕС J INC 
A453 26 02 ЕМЕ 
M45A БС 4 ІМС 
О46С AEDE O4 EXT1 LDA 
O4SF А7 4Е STA 
0491 SD AS ESR 
0495 29 RTS 


G-HIT OFFSET 


NDFIG,U INDIRECT MODE? 
ІМПЕМІ NO 


7 +. 


PUTCH 


жжж PROCESS DIRECT ADDRESSING MODE 
LENGT 


%Ф.4 PUT 7%” ІМ BUFFER 

PUTCH 

TWRKODR;Ue€ OUTPUT 1-ВҮТЕ ADDRESS 
БҮТЕ1,Ш 

PUTZH 


жж PROCESS uc ADDRESSING MODE 


RECT OUTPUT FIRST BYTE 
LENGTH, ÛU 
WRKADR+ 1» U 
ЕХТІ 
WRKADR, U 
TW RHA DR, Ue 
BYTE; Û 
PUT ZH OUTPUT ZND BYTE 


j T s 
0410 AG AD >INDiS LDA INDBYT, U GET POSTBYTE 
(412 A7 493 > STA POSTER, U 
W414 Cl aS ) (‚МРН тра 
0416 26 5 › BNE INDi 
) 
0418 Б 4E ) INC LENGTH, Ш EM "M 
Q41 A EEDE 04 ) DR +WRKADR; Ue GET DFFSET BYTE 
M41D E7 ŻA > ТЕ BYTEI1:U "M mo" TERN 
Q4IlF ZA 06 ? EA IND14A TEST SIGN ОР OFFSEI 
0421 Gb 2р > |. р 
M422 17 QOH 7 > LE:iSR PUT CH | | | 
(426 50 ) МЕСЕ CONVERT TO POSITIVE NUMBER 
M427 IF 35 >INDiI4 TFR R: A 
0475 20 Ыр > BRA INDI 1 
) 
›+: 1E-BRIT OFFSET 
ШЕ Cl 529 >»ІМПІБ  (CMPR H$29 
ПАО z& 10 > ENE INDIE 
0472F БС 4&5 ) INC LENGTH: U 
0451 БС LE, > ІМС LENGTH; 1) 
2452 ECDS 04 > LDD +WRHADR, U+ 
4.56, ED 4A > STI BYTt1.U 
0438 17 aus ) L БОР PUT ZH 
DAIRE IF 98 › ТЕВ E: A 
ФАО 20 43 > ЕКА IND11 
) 
›+ EXTENDED INDIRECT 
O45F AG 4D »IiNDi& IDA INDRYT, lJ 
0441 61 ЭЕ > CMPA #F3F 
4422 26, ab ) BNE ы 
0445 07 49 ) STA POSTE; с кр ка 
0447 8 AS > ESR EXTEND PROCESS LIKE ENTENDED 
M449 20 22 ; BRA I NDIZEND 
>* TRAP ILLEGAL INDEX MODES 
M448 16 FED4 ee LERA ILEGOP 
уж GET INDEX REGISTER 
QALE 24 A4 > GETREG FSHS H _ 
M450 ЕБ 4D > ПВ INDERYT;U СЕТ POSTRYTE 
O45: Sb 3e ) LDA X 
454 CA eu) ) ANDE #LEO 
0456 27 ØE > HEQ СЕТҺ1 
0458 БЫ 59 ) L_DA "Y 
0450 Сі 20 > СМРЕ HSA 
O45C 27 D > BEQ бЕТБ1 
Й45Е Sb C ) LDA #1) 
O460 Сі 47 > C™ PE #$41B 
04672 27 22 > КЕС СЕТКІ 
O464 ӘБ гы > IDA HG 
ALEE SD 75 DETRI BSR PUTCH OUTPUT REGISTER 
O468 55 A4 > PULS B 
OLEA 29 4 RTS 
›+ FINISH UP INDEXED PROCESSING 
PEN TST I 
) 
? 
) 
) 
) 
) 
) 
) 
) 
> 
> 
> 
> 
> 
> 
5 
2 
> 
> 
> 
> 
> 
> 
> 
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INDUCTIVE 
= COUPLED MODEM 


| Eliminates room noise, vibration and other acoustic coupled problems. 
Originate/Answer. Half/Full duplex. Crystal controlled. RS-232, TTL, CMOS, 
cassette recorder input/outputs. Bell 103 compatible. 


Try one for 30 days. No obligation. 
Money back if not delighted 
(less shipping). 


51209 


What makes this MFJ-1230 modem different Fourth, it has Originate/Answer modes and Order today. Call toll free 800-647-1800. Charge 
| from other acoustic coupled modems? Half/Full duplex operation. ^ . VISA, MC or mail check, money order for $129.95 
First, it uses inductive coupling for receiving. Fifth, it is crystal controlled for high stability. plus $4.00 shipping/handling for MF J-1230. 
This innovative technique eliminates room noise, Sixth, it has low price and excellent quality. Enjoy Micro Net, Source, bulletin boards and 
vibration and other acoustic coupled problems. Bell 103 compatible. Carrier detect, power "ON" others, order now. Call МЕЈ or see dealers. 
The result is more reliable data transfer. LEDs. 0 to 300 baud. All aluminum cabinet. Sim- | М А 
Second, it іс RS-232 compatible and provides ple to install and operate. Made in USA. ан, а. Miss a aa 
TTL and CMOS input/outputs. Lets you interface No other modem offers you all these features USA OR for technical info, аа «ge ON 
to nearly any computer with proper software. at this affordable price. р 
Third, cassette recorder input/output jacks let Order from MFJ and try it — no obligation. If ENTERPRISES, 
you record your transmitted data and load it back пої delighted, return it within 30 days for refund INCORPORATED 
to your computer or retransmit it later. (less shipping). One year unconditional guarantee. 921 Louisville Road, Starkville, MS 39759 3 


Listing 1 continued: 


> жж“: PROCESS шаны ADDRESSING MODES 


M494 БС 46 > RELS INC ; 
M496 Sb 27 > LDA #” ¢ PUT *t* INTO BUFFER 
0495 SD 4S > BSR PUTCH 
M49A ABDS 04 > LDA +tWRKADR, U+ OUTPUT 1-БҮТЕ OFFSET 
M49D 1F 3 > ТЕН А, H 
W49F n7 4A ) CTA BYTE, и 
@4A1 1р > SEX 
ALAZ CX 0001 > ADDD #1 
M4AS EX 44 >RELGA ADDD WRKADR; U 
0407 SD 1D > BSR PUT 2H OUTPUT RELATIVE ADDRESS 
ALAS 1F c > ТЕН в, A 
O4nB S3 19 › HSR PUTZH 
Q4AD е 23 > LDA #7 3 
M4AF SD 2С > BSR PUTCH 
O4B1 3 > RTS 
y E 
Q4H ЫС 46, ? REL1& ІМС LENGTH, U 
(ава. БС 4E > INC LENGTH, О 
QO4B6 26 29 > LDA #7 ¢ PUT °? INTO BUFFER 
ALBES SD 25 > HSR PUTCH 
Q4RA ECDS 04 > LDD tWRKADR; IJe OUTPUT Z2-BYTE OFFSET 
Q4BD A7 4A > STA BRYTE1,U 
O4BF E7 4H > STH ВҮТЕ2, Ы 
04С1 CS 0002 > ADDD #2 
даса 20 DF : IRA RELSA 
>жжж OUTPUT ROUTINES 
әж PUT = HEX CHARACTERS FROM A REG INTO BUFFER 
асы 54 02 X)PUTZH PSHS a 
дасе SD (25 М HSR PUT 22HL 
даса 25 02 > PUL A 
W4CC SD OS > HSR PUTZHR 
W4CE 39 : RES 
ЙАСЕ 44 ?PUTZHL LSRA SHIFT LEFT NIBBLE INTO RIGHT 
AADO 44 ) LSRA 
0401 44 › LSRA 
DADI 44 › I. SRA 


Listing 1 continued on page 360 
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Listing I continued: 


дара: S4 OF  )PUTZHR ANDA #ФЕ CONVERT NIBRBLE INTO ASCII 
ADDA 


IB MEME E 
у B Kt м T! ‚ 8 
дар 23 ny ) BLS PUTCH OUTPUT NIEEBLI- 
дарв SB (27 ; ADDA #7 
уж PUT ASCII CHARACTER INTO BUFFER AND BUMP BUFFER POINTER 
0400 AE 4E ?PUTCH  L.DX NX TRUF, U 
M4DF A7 = › ста » X+ 
M4E1 AF 4E > £37 МХТЕЦЕ, U 
24Е 5 X RT 
J) wt: END OF JOB ROUTINE 
>+ TERMINATE BUFFER WITH CR-LF 
О4Е4 ӘБ WD ^FINISH іра #Ф0р CR 
О4ЕЕ Әр F5 ) ESR РОТОН 
O4ES S QA > LDA алша LF 
M4EA © Fi ) BSR PUTCH 
O4EC S5 lg ) LDA #415 EOL 
O4EE 5 ED 4 BSR PUTCH 
Уж PUT CURRENT ADDRESS AND OPCODE BYTES INTO BUFFER 
дағо SOCS 10 LEAX BUFFER, U 
4Fa AF Е STX NXTRUF: U 
M4FS АБ 42 LDA CURADR,U GET MSE OF ADDRESS 
дағ? SD CD HOR PUT ZH 
M4F9 АБ 3 LDA CURADR+1,U LSB 
(дағы SD c9 ESR PUTZH 
QO4FD Sb 20 LDA #4272 BLANK 
M4FF ƏD DC BSR PUTCH 
0501 АБ 4E LDA LENGTH: UJ PRESERVE INSTRUCTION LENGTH 
M502 34 (22 PSHS A 
0505 AG 47 LDA PAGE, U OUTPUT PAGE BYTE IF APPLICABLE 
0507 27 (24. БЕО EOJ1 
BSR PUT ZH 


DEC LENGTH, U 
EOJ1 LEAX BUFFER+7, U 


0510 AF E STX NXTBUF,U POINT TO OPCODE 
0512 AB 4c LDA ОРСО: 0 OUTPUT OPCODE 
(0514 3D BØ ESR PUTZH 
Qo1t BA 46 DEC LENGTH, U 
0513 AE 49 LDA POSTE: U OUTPUT OPCODE PUSTBYTE IF APPLICABLE 
OS1LA = йа БЕС EOJZ 
OS1C SD 2 ESR PUTZH 
051Е БА 4E DEC LENGTH: ÛU 
ж OUTPUT OPERAND BYTES | 

0520 50С8 1С EDJZ LEAX НЕХЕ, U POINT 70 OPERAND FIELD 
0525 AF 4E STX NXTRBUF ; U 
O52 Бр 4E Xr иц 
0523 AG 4A LDA BYTE1,U OUTPUT МӘН OF OPERAND 
дәге SD = ESR PUT ZH 

ozD БА 46 DEC LENGTH, U 
OS2F 27 Q4 RED EDJA 
0551 ВБ 4B LDA BYTEZ;U OUTPUT LSE 
Loss SD S BSR PUTZH 


* OUTPUT ENTIRE BUFFER TO CONSOLE 
55 ACS 10 EOJ4 LEAX BUFFER: U POINT TO START OF BUFFER 
0552 AE eu ЕО,75 LDA ‚ X+ 
ØSTA I ре PSHS А.Х, SAVE REGISTERS 
QoL AD D4 JSR rOUTCH, U+ OUTPUT CHARACTER 
MOSSE So Oz PULS A: X: U 
2540 51 15 CMPA "gio EOL 
M542: KE Ға ЕМЕ EDJS 


+ SET UP FOR NEXT LINE QF DISASSEMBLY 
PULS BH GET INSTRUCTION LENGTH 


ADDD CURADR, U CALCULATE START OF NEXT INSTRUCTION 
STD CURADR:; U 


MSGR GE 422 LDX CURADR, у 

4540 СБ 3 LEAS ENDBUF-OUTCH,U RESTORE STACK 

45590 35 ЕЕ PULS А. Ё. Y: Ц RESTORE REGISTERS 

M552 29 RTS DONE; RETURN TO CARLi.IND ROUTINE 
Ht: TRANSFER INSTRUCTION REGISTER TABLE 

0553 44 REGTAB FCC /DXYUSPk ABC Datta: / 


5 
) 
2 
5 
2 
) 
> 
> 
) 
2 
) 
) 
) 
) 
) 
> 
) 
) 
) 
) 
) 
) 
) 
> 
) 
) 
) 
QS27 2 ØC ) BED 
gas > 
) 
) 
) 
) 
) 
2 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
? 
) 
) 
) 
) 
) 


жжж STACK REGISTER TABLE 
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ғам 


oe FCC / РБҮХОБАС/ 
kkk MNEMONIC TABLE 
>ММТАанв FCC / NEG / 
)MNILEG FCC / Жжж / ILLEGAL OPCODE 
) FCC /жжж / 
) FCC / CUM / 
) FCC /LSR / 
) FCC / ws / 
) FCC / ROR / 
) FCU /HOR / 
) FCC SASL / 
) FCC /ROL / 
> FCC IDEC / 
) ЕСС / tt: / 
) FCC / INC / 
) FCC /TST / 
) FCC /3 MP / 
) FCC / CLR / 
) FCC {жж / 
) FCC ГЕТЕ" / 
) FCC /NOF / 
) ЕСС / SYNC/ 

) FCC VERE / 
) FEL /жжа / 
) FCC / HRA / 
> ЕСС / HSR / 
) ЕСС f eue / 
) ЕСС / DAA / 
) РСС /ORCC/ 

> ЕСС /жжя / 
) FCC /ANDC/ 

) FCC / SEX / 
) FCC /EXG / 
) FCC /TER / 
) FCC / BRA / 
) FCC / ERN / 
) ЕСС /BHI / 
› FCC /BLS / 
) FCC /BHS / 
) ЕСЕ / BELO / 
) FCC / ЕМЕ / 
) «DG / BEQ / 
) ЕСС /ВУС / 
) FOC /BYS / 
) CC / EPL / 
) FCC / ЕМІ / 
) PLC / BDE / 
) FCC / BLT / 
) ЕСС / BGT / 
) FCC /BLE / 
) FCC /LEQX/ 

) FCC /LEAY/ 

) FCC /LEAS/ 

) FCC /LEAU/ 

) FCC /PSHS/ 

) FCC / PULS/ 

) FCC / PSHU/ 

) FCC / PULU/ 

) FCC f ж / 
) FCC /RTS 1 
) FCC /ABX / 
) FCC /RTI 7 
) FCC /CWAI/ 

) ЕСС /MUL / 
) FCC fo / 
) FCC {SWI / 
) ЕСС /SUBA/ 

) FCC /СМРА/ 

) FCC /SBCA/ 

) FCC / SUED/ 

) FCC /ANDA/ 

) FCC /RITA/ 

) FCC /LDA / 
) FCC /STA / 
) FCC /EQRA/ 

) FCC /ADCA/ 

) FCC / ORA / 
) FCC /ADDA/ 

) FCC / CMPX / 


Listing 1 continued on page 362 
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Listing 1 continued: 


ИБЭЕ 4A ) ECE /JSR / 
MEAS аб ? ELE /LDX / 
MEAT SS FEE /STX / 
ЫНЫ ) END 


BUFFER 0010 BYTE 0000 BYTEZ 00068 CURADR M002 DIRECT 0474 DISRS 0000 


ENDBUF 0050 ЕОЈГ 0500 Е072 0529 ЕО 0555 E0JS 0525 ЕХТІ 0450 
EXTEND 0452 FINISH Ø4E4A БЕТКІ @466 GETREG (446 HEXB 0010  ILEGOP ØJ 
TLOP1 зун INDI O@356 INDI ИЗЕЛ INDIi OSES INDIZ Ра INDIZA й40С 
IND13 0410 INDi4 @427 INDIS асн INDIG ПАСЕ INDIS дав INDE 252 
IND 0506 IND4G 0291 INDS 0597 INDE 383 IND7 @2B7 INDE Bi 

INDGQ 0506 Імрэ  O3DE INDBYT 2000 INDENI 0472 INDEND @46R INDEX 5 

INDFLG AOAC ІМмІТ. 0010 INITZ 0019 LENGTH 0006 MAINI AOE MAINZ 0054 
MAINS рӯда MAING ØE MAINS QASE ММЕМ 0025 MNILEG OSEF MNTAR  USEE 
МХТЕШЕ @B@E OPO AASF ОРО] 009Б 2 ASE ОРӢ ODAL ОРдДд DBP 
(Р05 OUR GPOE @СйСт OPO7 @OCE 0РІй — QOCO OPii Ср (РІ? вре 
OFi= 0005 OP14 ODER OPiS OBES 8РІБ 00Ғ0 OP17 OMFS OPIS MOE 
OP2Ü 0145 ÜP2i 0154 OFZ 0157 (РР5 DISE OPS4 DIEM ОР29 170 
DP2G 0175 ОРІй 0175 QOPzOO 0105 QOPSOi PIES OPS@Z ØIFØ OPZZ 0155 
OPIS @1SC OPZA4 (018Е OPES inl ОРУ OLEE CPB? (ІСІ ОРЗ 0108 
P29 0102 OPSO QIFE OPS 0258 OPS@1 0275 QOPSOZ 0278 GPS 0289 
(рейа 0295 ПРЕ05 0290 ÜPSØE 28а OPSI 0212 OPSS Baza (OPES 0228 
QOPSA 0245 OPES BFAD OPSE 0252 OPC ТВА OPCOA 0208 OPCi 02Е2 
ОРС  ØZES OPCS AZER OPCA 2Р5 OPCS 0507 OPE 0510 OPC7 8516 
OPCS OS1F OPCD 0008 CPRAND 0028 OUTCH 0000 PALE 0007 POSTE 07009 
PUTSH ACG PUTZHL багт PUTSHR Шар PUTEH барр REG 0121 НЕСІ 0124 
REGS @13C REGS @142 REDA 0145 REGTAR 05 RELIG "авс RELS 494 


REL 3 MALAS <тктав M562 WRKADR 0004. 


Listing 3 is а sample routine that demonstrates how to 
use the disassembler. First, the X register is loaded with 
the address where disassembly should begin by calling a 
monitor routine that asks for a 4-digit hexadecimal ad- 
dress. Then the Y register is loaded with the address of 
the monitor routine, which outputs the ASCII (American 
Standard Code for Information Exchange) character in 
the A register. This address can point to the console’s or 
hard-copy device's output routine as desired. Next, the 
disassembler is called, and it outputs one line on the out- 
put device. À counter is used to output 19 lines (for my 
20-line terminal), and then the keyboard input is 
MICROCOMPUTERS | checked. Disassembly continues for any input character 

CRT TERMINALS | t other than an ESC (hexadecimal 1B); an ESC causes a 
PRINTERS | | return to the monitor. 
DISKETTES | | The disassembler begins at DISAS by setting the U and 
SOFTWARE с | y S pointers, as described earlier. Next, the parameters 
| | passed in the X and `’ registers are stored, and the tem- 
porary variables and output buffer are initialized. Then 
the first byte of code to be disassembled is examined. If it 
is not an op-code page byte (hexadecimal 10 or 11), it is 
looked up in the mnemonic table MNTAB to find its cor- 
responding mnemonic. The mnemonic table is com- 
pressed from a maximum of 256 different entries to only 
80 by converting op codes 40 through 7F to 00 through 
OF, and 80 through FF to 40 through 7F (hexadecimal), 


s псе the op-code mnemonic stem is similar in these cases. 
D U PR É E N TE R P RIS © F. S IN ІМ Ор codes аге processed according to their first hexa- 
MICROCOMPUTER SALES елі sio N decimal digit and again according to their addressing 


mode. Subroutines are provided for indexed (including 
| ФЬ. TER грав (201 А cg ony indirect), direct, extended, and relative addressing. 


LEONIA, М.) 07605 MON.-FRI. Immediate addressing is processed like direct or extended 
Text continued on page 364 
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SSS س‎ ут ee 


Listing 2: A portion of the output of the disassembler working 
on itself. 


Е0007 34 ББ PSHS 0, Ү, E. А 
Е002 55ЕВ CS LEAU -3р, 5 
Е005 54 ТЕҢ 1/65 
Ей 42 STIX 02,0) 
Е009 10AF Сі STÝ 00,0 
Е00С 50 ЛБ LEAX 06,0 
Е00Е СБ ØA LDE #%0А 
Е010 EF 80 СВ „X+ 
Е012 БА DECR 
EIS 26 ЕВ BNE (E010) 
Е015 Б 20 LDS #820 
E017 СБ 20 LDB ##2D 
E019 A7 E80 бта X+ 

2 BNE СЕ019) 
EDIE AE 42 LDX 2, 
Е0207 AF 484 STX 04,0 
E022 БС 46 INC 05.0 
E024 ЕБ 80 LDR, X+ 
EQ26 Ci 10 CMPB 8410 
Е028 27 04 BER (ЕЙ2Е) 
E028 Ci 11 CMPR #11 
EO2C 26 065 BNE  (EØZ4) 
EQ2E E7 47 STE 
E020 БС АБ INC 05.0 
Е0:2 ЕБ 80 LDR X^ 
EQ24 AF 44 SIX 04,0) 
E026 E7 48 бтв 08,0 
EQ2S Сі 80  =CMPR #$80 
EQZA 24 08 BHS ^ (EDAA) 
EOSC Сі 40 CMPB #840 
EZE 25 08 Бі CEDAS) 
Ей44 Са ØF ANDE #%й 


EQ4A SD MUL 

EOAE ЭЙЕ) @51C LEAX (ES68),PC 
EQ4F LEAX з 

Е 051 SIC 22 LEAY 22,0 
EQS4 С 04. LDE #504 
EOSb AG oU LDA ‚ Х+ 
E058 A7 AQ ST ‚ Y+ 
ЕЙӘН oA DECE 

EOSE 26 9 ЕМЕ CEDSB) 
E@SD =OCES 25 LEAX 2 

Е@Б@ Е Е STX QE, 0 
Е@Б2 Beca zz LDA at aa 
24712) ‘A СМРА #%$2A 
E067 1027 0287 LEEQ (E322) 
EOBE 8 LDA OS, U 
E@ED 1 2 СМРА *$CU 
ЕОБЕ 1024 0247 ЕНБ (EZRA) 
EQ7 0 СМРА #%6@ 
E075 1024 0152 LBHS CE1FR) 
Е079 Ө 0 CMP A 

EO7E 24. 12 ЕН CEQSF) 
E07D 502 CMPA = 
EQ7F 1024 ӘОЕӘ LBHS (E178) 
E0853 2 CMPA #%20 
Е085 1024 ODED ЕНБ (E146) 
E089 81 1 СМРА #% 
ЕЙӘБ “0 3C BHS СЕЙСӘ) 
E@ED 2 00 HRA CEQSF) 
EOSBF Бр 47 TST : 
Е091 26 08 ЕМЕ CEDOSB) 
Е 95. 81 4E CMPA #% 
E095 27 04. БЕС (ЕОӘҺ) 
EUS7 81 9E CMPA $5 
E039 26 Oz ЕМЕ CE@SE) 
EDOSHB 16 0284 BRA (E322) 
EDSE S4 ANDA  *$F) 
EDAD СБ 41 LDE ФА 1 
E@A2 el 40 СМРА #%40 
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MODEMS 


All Modems connect to any | 
Н5232 Computer or Terminal! 


1200 Baud and 300 Baud-Bell 212A 


Style. Penril 300/1200 ............ $799 


Originate/answer/auto-answer. Full duplex, 
RS232. Phone line connection via standard 
phone jack. 1 yr. warranty. 

Auto-dial option .................... $350 
300 Baud PhoneLink ............. $99 
Originate/answer. Sleek, low profile. 15 ozs. 
Half/full duplex. Self test. RS232. Light displays 
for On Carrier, Test, Send & Receive Data. 1 yr. 
warranty. 


300 Baud. USR-330D ............. $249 | 


Originate/answer/auto-answer. Phone line con- 
nection via standard jack. 1 yr. warranty. 

300 Baud. USR-330A ............. 
Same as USR-330D PLUS Auto-Dial. al ra 
quote and technical information on higher speed 
modems and multiplexors. 

1200 and 300 Baud. AJ1235 

Acoustic Coupler ................ $799 
Vadic Compatible. Originate only. 

1200 Baud. AJ1234 

Acoustic Coupler ................ $639 
Vadic Compatible Originate only. 


1200 and 200 Baud. AJ1256 ....... 9719 | 


Direct connect to phone lines. Vadic compatible. 
Originate/Auto-answer. 


1200 and 300 Baud. AJ1259. 

Triple Modem .................... $819 
Vadic and Bell 212A compatible. Originate/ 
Auto-answer, Direct connect to phone lines. 


Printing Terminals 


30/60 CPS. GE Тегтіпеі 2030 ..... $999 
110/300/60/1200 Baud. User selectable lines per 
inch and chars. per inch. True descenders and 
underlining. Up to 217 cols per line. Top of form, 
vert. and hor. tabs. Friction feed std., tractor 
feed opt. Answerback. 1 yr. warranty on parts. 
Nationwide servicing. Extremely compact. 15 in. 
paper. Only 22 Ibs. SUPERIOR TO OEC LA34AA 
at lower cost. 

120/150 CPS. 

GE Terminet 2120 .............. $1, 
Housed in same compact package as the 6030 
with all the features of the 2030 PLUS 150 char. 
per. sec. print rate. 

Slash Your Connect Time and Printer 
Delay Time 

Text Editor For GE2030 & 2120 ....$799 
Includes 32K buffer inside terminal for data 
receipt and transmission at up to 9600 baud. 
Also Available: Receive only/Printer only ver- 
sions of GE2030 & 2120. 


CRTs 
ADDS Viewpoint ................. 
Detachable keyboard. Numeric keypad. table 
screen. Cursor control keys. Function keys. 
Auto-repeat on all keys. 110 to 19,200 baud. 
Transparent mode. Printer Port. Compact, 20 
lbs. Visual attributes. 
ТАВ132/15.............-.....4-. $1,999 
15 inch screen. 132 cols x 24 lines. 4 pages 
memory Green Phosphor. Soft programmable 
function keys. Full editing. Detachable keyboard. 
VT52, УТ100, VT132 compatible. Superior 
Screen q uality. Smooth Scrolling. Horizontal and 
Vertical Scrolling. 


We also stock; МЕС DEC 
OKldata Televideo 
Teletype Altos Computers 
Dynabyte Computers 

Call for pricing and technical information. 

Visit our showroom for product 

demonstrations. 


| M-F 8:30-5:00. Sat. —Call for appointment. 


Printing Terminals 
The new generation 
from General Electric. 


VISA /MasterCard Accepted. Corporation and Insti- 


tution 


urchase orders accepted. Leasing rates 


yas on request. Your satisfaction Guaranteed, 
All equipment may be returned for full credit. We 


offer full service, on-site maintenance plans on all 
equipment. All equipment in stock. — 


u.s. ROBOTICS inc 
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Listing 3: This short routine is an example of how to use the disassembler, 
^» EXAMPLE OF HOW TO USE THE DISASSEMBLER 


) 
ӘБЕС 


2200 EQU D 
FFBS ` BADDR EQU $FFES 
FFAS DUTCH EQU $FFAS 
FFA INCH ECU $FFAQ 
FFAG )МОМІТЕ EQU $F FAG 
) ORG $0700 
0700 BD FES ) JSR HADDR 
0705 108E FFAS ) LDY SDUTCH 
0707 Ср 15 )LOOP ГОВ 819 
070917 FSF4 )LOOP1 LESR DISAS 
07002 5A ) БЕСВ 
0700 26 FA ) BNE LOOPS 
070Ғ ED FFAD ) JSR INCH 
0712 81 1B ) CMPA #618 
O714 2& Fi ) ЕМЕ LOO 
0716 7E FFAG ) JMP MIONI TR 
0719 ) END 


Text continued from page 362: 

addressing, depending on the number of bytes in the 
operand. If the program detects an illegal op code, page 
byte, or combination of the two, or an illegal indexed ad- 
dressing postbyte, an illegal op-code routine is called to 
output "***" in place of the mnemonic. 

By the time the program arrives at the end of job 
routine FINISH, the output buffer has been loaded with 
the op-code mnemonic and operand. The memory ad- 
dress location and the bytes of machine code are then 
placed into the buffer, and the entire buffer is output, 


DISASSEMBLER STARTING ADDRESS 
EUILD HEX ADDRESS IN X-REG 
OUTPUT CHARACTER ІМ A-REG 
INPUT CHARACTER INTO A-REG 
MONT TOR RE-ENTRY POINT 


CAN BE ІМ ROM WITH DISRSSEMBLER 
GET STARTING ADDRESS 

POINT TO OUTPUT ROUTINE 
DISASSEMBLE 19 LINES 


GET CHARACTER FROM KEYBOARD 
ESCAPE? 


YES, EXIT 


along with a CR-LF (carriage return-line feed) sequence. 1 
use a Control U (hexadecimal 15) to erase a line on my 
video terminal, and this character acts as the terminator 
for the output sequence. Before exiting the program, the 
index registers are restored to facilitate further calls, and 
the S pointer is adjusted upward to release the user stack 
workspace. 

In summary, this disassembler offers the advantages of 
speed and small size, while being both reentrant and 
relocatable. This flexibility makes it an ideal addition for 
a 6809 system. 


YOU’VE PROBABLY HEARD IT BEFORE! 
BUT NOW EVERYONE KNOWS IT! 


We Definitely Have The Lowest 


Our Volume Sales Are So High 
That Absolutely No One тш Get Closet 


COMPARE! 


] ~ Drives For / 
Apple 


` THE WORLD'S FIRST | 
EPSON | 
HOTLINE 


MURS E 
Add-On ` $389 


IN COLORADO (303) 279-2727 p 
ALSO CCS, VISTA, APPLE Il, PLUS LOBO, NEC, XEROX, 2ЕМІТН, HAYES, ІВМ... 
ALL AT EQUALLY COMPETITIVE PRICES. 


COMPUTERWORLD INTERNATIONAL, INC. 


(303) 279-2727 


SUITE 133, P.O. BOX 81, WHEAT RIDGE, COLORADO, U.S.A. 80034-0081 


TERMS: MAIL ORDERIVISIT BY APPOINTMENT, WE WILL SHIP UPS FREIGHT COLLECT OR ADD 3% FOR SHIPPING. 
COLORADO RESIDENTS ADD APPROPRIATE SALES TAX. MASTERCHARGE/VISA ACCEPTED. 
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Circle 81 on inquiry card. 


Thoughts оп 
TRS-80 EPROMs 


Dear Steve, 

It may be good to add some 
details to your thoughts on us- 
ing 2K-byte 2716 EPROMs 
(erasable programmable read- 
only memories), with the 
TRS-80 Model I. (See "In 
Need of a Way to the 
PROM,” in the October 1981 
BYTE, page 318.) In the case 
of a Model I with standard pe- 
ripherals, Mr Fitzgerald's cir- 
cuit must be changed, because 
there are not quite 2K ad- 
dresses available. Expansion 
boxes for the Model I—which 
use the peripheral drivers in 
ROM (read-only memory) 
A—need eight addresses dis- 
tributed within the 16-byte 
range 37Е0 through 37EF 
hexadecimal. An EPROM, 
such as the one shown in your 
figure (page 318), extending 
up into these same addresses 
would create direct contention 
on the data bus. The periph- 
erals would not work. 

There are two possible solu- 
tions to the problem. One is to 
use a smaller EPROM. The 
second is to disable the 2716 
when conflicting addresses oc- 
cur. The two-device circuit in 
your figure enables all but the 
2716's last 32 bytes (a compro- 
mise to save integrated cir- 
cuits); there is no conflict 
when an expansion box is 
used, and 2016 bytes of 
EPROM are still available. 
The circuit also adds an RD 


signal from.the control bus in 
a way recommended exclu- 
sively for the 2716 by its man- 
ufacturers. 

Adding an EPROM to the 
Model III is a bit different. A 
corresponding system PROM, 
C, is already there (and is dis- 
abled in a way similar to the 
circuit shown here in figure 1, 


Conducted by Steve Clarcla 


but only at 37E8 and 37E9 
hexadecimal (Radio Shack 
Service Manual, stock num- 
ber 26-1061, page 14). In a 
48K-byte system, no address 
space is free, and an EPROM 
would have to share space on 
the 16 available lines. Any of 
the three PROMs could be 
further qualified to accom- 
plish this. The circuit would 
vary alot, depending on when 


and how one wished to select 
between the two ROMs. But it 
would not be difficult. What 
would be challenging in de- 
signing such a "phantom" 
EPROM circuit for the Model 
III would be avoiding any 
conflicts arising from memory 
references to the PROM 
whose space is shared. 

Paul Fuller 

New York, NY 


E 
| 2 28 
me, 2A 
ІСІ 
7415138 
ms ү! 
г a 
+53 
18 1a 
Үрр 
жс: з 
Sa у сз, 
St С. 
=> Dt 
п». 9 р; 
= Dé 
=. D: 
АЗС р: 
=. D: 
[ D( 
AOL 2 
| DE 
[2^ 
RD ж 


[Имна oe састым ES ee 


Number Type +5V GND 
ІСІ 7415138 16 8 
ІС2 741530 14 7 
IC3 2716 24 12 


Аа 


Thank you for the informa- 


tion. . . . Steve 


The Printer 
Connectlon 


Dear Steve, 

When I bought my TRS-80 
microcomputer just about 
three years ago, I also bought 
Radio Shack's Quick Printer 
IL Since then I've realized 
that I need a larger printer, so 
now the О. Р. Il is sitting ina 
corner unused. The Q. P. II 
has three inputs, TRS-80 bus, 
TRS-80 Expansion Interface, 
and an RS-232C connection. 
Using the serial interface, the 
Q. P. II needs a 600 bps (bits 
per second) signal with 7 data 
bits, even or odd parity, and 
1 or 2 stop bits; or 7 data bits, 
no parity, and 2 stop bits; or 
8 data bits, no parity, and 1 
or 2 stop bits. I would like to 
interface this printer to a 
Texas Instruments TI-58C 
calculator, but I do not have 
any information on the ТІ- 
58C's interface, pins (in the 
battery compartment). Any 
help you could give me 
would be greatly appreciated. 
Michael W. E. Britt 
Fayetteville, NC 


For technical information 
on the TI-58C you should try 
calling Texas Instruments 
directly. The two numbers to 
call for technical information 
are (800) 858-1802 and (806) 
741-2633. 

One note, unless the out- 
puts of the TI-58C calculator 
are either BCD (binary-coded 
decimal) or binary, it may be 
rather difficult to convert 
them to ASCII (American 
Standard Code for Informa- 


‘tion Interchange), The reason 


for this is that many printing 
calculators contain all the 
printer-control electronics on 
the same chip as the cal- 
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Ask BYTE 


culator itself. The output 
they produce is multiplexed 
for a thermal or a 5-wire- 


matrix impact printhead. 
(This is what you have in 
your Q. Р. II.) 


In any event, it will be in- 
teresting to see how things 
turn out (imagine a remote 
numerical-entry terminal for 
your computer that also cal- 
culates?). , . . Steve 


ROM-Based BASIC 


Dear Steve, 

I am looking for a ROM- 
based BASIC (equivalent to 
ТК5-80%5 level II) that I could 
implement on an Intel 8085- 
based microcomputer. Do 
you know of any vendor that 
could supply such an item 
with good documentation, 


including a memory map 
and/or source listing? 
Richard P. Gabric 
Christchurch, New Zealand 


А ROM-based 8K-byte 
Microsoft BASIC is available 
from: 

Netronics Research 

and Development, Ltd. 

333 Litchfield Rd. 

New Milford, CT 06776 


ж X * VALUABLE FREE GIFT TO SYSTEM PURCHASERS * * * 


Free subscription to THE SOURCE, extensive data base,600 subjects, via telephone link to 
micros. Offer is applicable for any system in our product line. We offer a wide range of 
CRTs, printers, graphics equipment & software for these systems. Each system is 
completely tested, integrated and ready for plug-in operation when you receive it. We 
tailor and configure systems to meet your needs and budget. 


CROMEMCO: We proudly announce the inclusion of CROMEMCO in our product 
line. INTRO SALE: 25% off systems/software. 15% off boards/components. 


CALIFORNIA COMPUTER SYSTEMS 2210A: High Quality, Low Price 
Z80 CPU, 1 serial port, 12 slot 5-100, disk controller w/CPM 2.2, 64K RAM. 
Add our MAX BOX w/dual Shugarts or Qumes and SSM I/O 4 or IMS МО for 


additional ports. 


PER SCI— 
Model 299B ....... 


2М11534412055Ұ SLA O НОГ. 2NE'$31YI20T SY [амо 0 ІП? амі 531Ұ12055% SMAMO O WHOOP. 215311205 SY SHIMO 2 мног Jhi 33111303 SF БиМ O MHO ARI 321012081 Y, EN GAZ D мМ 


SD Systems: Boards, kits and systems 


Digitizer, Mauro Plotter. . 


Screenware Pak II .... 


Реа OB à ға vor 


IMS 5000 and 8000 SYSTEMS 2 year warranty on boards! 
Z80A, S-100, double density drives (single or double sided) plus optional built in 
Winchester from 5.5 to 40 MB, DMA disk controller, 64K RAM. Single or double user. 


MULTI-USER SYSTEMS FEATURING TURBODOS 
TURBODOS: Spectacular CP/M? compatible operating system. Z80 code, interrupt 
driven. Up to 6X faster than CP/M? ; up to 35% increased disk capacity. 
Now available for IMS, TRS-80 Model Il, CCS and Tarbell controllers. 


SYSTEMS GROUP (Measurement Systems & Control). CP/M® and MP/M? Systems 
with dual floppies or one floppy + one 10MB Winchester 


TECMAR 16bit 8086 IEEE S-100 ven w/8 MHZ option ......... 
Z80 Video Digitization systems . brianna ce ot 


.$10,200. 


& Fco ъз 9 8 9 вч q b * + Xo + or on + on om o а 9 э а t o» a 9 ү 


Overseas Callers: 


TIAM 10% off list price. 
GRAPHIC SYSTEMS: Advertising A rchitects:Designers'Complete package including 


powerful intractive graphics software plus MicroAngelo Graphics Subsystem w/22 
MHZ high resolution green phosphor screen; M9900 16 bit, IEEE S-100 computer 
w/dual 8" floppies, 64K RAM, Multi user capability, Houston Instruments HIPAD 
10MB Hard Disk Subsystem option. . ... $3,400. 


CENTRAL DATA, GODBOUT, SEATTLE COMPUTER: Complete product 
* lines now available. 


MA X BOX Mfg by John D. Owens Assoc. 8” dual drive cabinet w/regulated power 
supply, fan, complete internal cabling. Will hold Qumes, Shugarts or remove 
"Siemens" & change to Winchester, horizontally mounted. Excellent design & engineer- 
ing. 174” X SU" X 22. 
With 2 Shugart 801 К. 


* + 5 4$ э co Bo ч v d» о э » ^o 5 ат * 


LIU MN + өт”. 4 4 ч . $325. 
..61,275. "With 2 Qume double sided drives кетет 


ТНЕ КІМС АМО > OUEEN OF DRIVES 
$2,300. Model 277 ....... $1,245, Slim line cabinet ....... 


MICROANGELO GRAPHICS SUBSYSTEM from Scion 
$350. S-100 Graphics card 
, Color systems now available .,................. OR, Acme 5% off list price. 


WE EXPORT: 


4 э з $ э «= а а е а ва а ¢ 


TWX 710 588 2844. 


.$1,750. 


10% off list price. 


. .5% off list price. 
..5% off list price. 
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Phone 212 448-6298 оғ Cable: OWENSASSOC 


JOHN D. OWENS Associates, Inc: 


12 Schubert Street, Staten Island, New York 10305 
212 448-6283 212 448-2913 “212 448-6298 
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It, costs $99.95 plus $2 ship- 
ping and insurance. Netronics 
sells a complete line-of 8085- 
related products and is your 
best bet. . 

Microsoft does not publish 
its source ‘code for BASIC 
(for obvious reasons). How- 
ever, virtually every issue of 
Dr. Dobb's Journal published 
in 1976 had some article on 
Tiny BASIC, and these may 
be of some help. Contact the 
Hayden Book Co.,,50 Essex 
St., Rochelle Park, .N] 07662, 
for a complete book of re- 


prints of Volume І. . . . Steve 


Power Backup 


Dear Steve, 

I am using а Commodore 
PET to control my solar-heat- 
ing system, but I've run into a 
small.problem. In our area, it 
is not uncommon to have 
momentary power failures 
that are long enough.to result 
іп Һе computer losing the 
data stored, in - ‘memory. 
(Power-line ' “glitches” that 
simply disrupt operation are 
less usual.) The vast majority 
of these outages last for two 
or three seconds only. Is 
there some way І can use a 
large capacitor, or perhaps 
rechargeable batteries, to 
handle this power problem 
for as long as five seconds? 
Albert C. Pollard 
Irvington, VA 


Generally speaking, it is 
not a,good.idea to increase 
the capacitance in a power 
supply to try to make up for 
more than a few milliseconds 
of power loss. Just for the 
heck of it, I decided. to do 
some quick computations to 
see how much of à, capacitor 
it would require if it were 
feasible. The general equa- 
tion for this calculation is: 


dt 
CS is. 


In this case, С is in farads, I is 
in amperes, v is in volts, and t 
is in seconds. 


` 


The following assumptions 
are made: one is that the com- 
puter requires about 4 amps; 
the other is that the nominal 
voltage within a power supply 
is 9 volts into the regulator, 
which cannot maintain its full 
out put voltage when the input 
voltage falls below 7% volts. 
Therefore, the allowable volt- 
age drop is only 1% volts. So 
dv would then equal 1.5 volts; 
dt is equal to 5 seconds as per 
your request, 

Solving the equation results 
in a huge capacitor value of 
13.33 farads! As you can see, 
this is not feasible. It also 
could lead to burning out 
your power supply on turn-on 
because this gigantic capacitor 
would appear to the rectifier 
like a short circuit as it was 
charging up. 

My recommendation 15, 
rather than messing around 
with the power supply inside 
your PET, that you look to- 
ward providing ап uninter- 
ruptible power source on the 
115-volt power line. Many 
companies sell such items. 
One product that seems to be 
aimed primarily at the per- 
sonal computer market is 
MayDay from Sun Tech- 
nology. 

І hope you solve your 
power loss problems without 


major expenses. . . . Steve 


Control Sources 


Dear Steve, 

І am at present designing 
an automatic home-control 
system. I would appreciate 
any information and data 
that you may be able to offer. 
Faris Alamat 
South Yorkshire, England 


One of the main focuses of 
my articles over the years has 
been-in the area of home con- 
trol and security. In Ciarcia's 
Circuit Cellar, Volume П, 
there are four articles that 
may be of particular interest 
to you. Three concern the de- 
veloping of a computer-con- 


trolled security system with 
emphasis on home control 
and data acquisition. The 
fourth article is on the design 
of a computer interface to the 
BSR X-10 AC remote-control 
system. This should be an in- 
tegral part of any inexpensive 
home controller that you 
would be using. The book is 
available for $12.95 from 
BYTE Books, 70 Main St., 


Peterborough, NH 03458. . . . 


Steve 


Search for Apple-to- 


North Star Complier 


Dear Steve, 

Do you know of a compil- 
er that allows programs writ- 
ten for an Apple to run on a 
North Star? If so, please ad- 


vise on where I can obtain 
this. If not, any suggestions? 
Thanks. 

Harold Walton 

Pleasant Hill, CA 


To my knowledge there is 
no compiler that allows you 
to go directly from Apple soft- 
ware to North Star. 

If the Apple software is 
written in a higher-level lan- 
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3M SCOTCH? Diskettes In storage 


box 5 box minimum, price per box. 


741, B's/dds ioo ee rs 

743,8“ dd/dd . ....... 

744-0, 5/4 softsectoredor 744-10, hard 
sectored, single sided 


TEI MAINFRAMES, S-100 
MCS 112...$ 620. MCS 122... 
$ 655. RM22 
OEM & Qty. discounts offered 


HOUSTON INSTRUMENTS 
PLOTTERS Standard & Intelligent models 
w/surface areas of 8%” X 11" to 11" X 
17". Front panel electronic controls. 
DMP-2....$ 935. DMP-3....$1,195. 
DMP-4....$91,295. DMP-5....$1,455. 
DMP-6....$1,685. DMP-7....$1,865. 


Kd v aan $45.50 


Double density controller 


OLIVETTI DAISY WHEEL 
PRINTERS Letter quality print. Quiet 


performance; ideal for office environ- 


РММІ S-1000 Modem 
Compatible w/telex & Twx. 51 to 600 
baud. On board pulse dialer. 


Model 43ASR, 8 level, 1” tape. ..$2,595. 


COMMUNICATIONS SOFTWARE 
Enables communications from a micro 
to a terminal or to another micro, mini 
or maxi computer. Source code: ..$500. 


MICROSOFT 
BASIC-80 (interpretor) А 
BASIC COMPILER: ............ $305. 


COBOL—80 


Х-МАСКО-86: ................ $275. 
muLISP/muSIMP: 


MICROPRO 


TWX (TELEX II) SOFTWARE .$350. 
Send/receive with a microcomputer 
connected directly to WU line. Eliminate 
paper tape. Messages can be formatted 
w/text editor. 


TEXAS INSTRUMENTS Printers 


ТІ 810 Basic 


MORROW & QUANTUM HARD 
DISK DRIVES at discount prices 


THE MARSHALL: Complete hard- 
ware/software protection device for 
hard disk subsystem. Intelligent tape 
subsystems using !4" tape cartridge 
w/file oriented software. Can save & 
restore files by individual names. 


WHITESMITH: The Complete C-com- 
piler produces optimized native code 
for Z80. PASCAL from Whitesmith 
allows intermixing of C & PASCAL. 
Full PASCAL as defined by Jensen & 
Werth, discounted price. 


dBASE II Brings power of mainframe 
database software to a microcomputer. 

Manual апа demo software: ........ $ 75. 
Complete package with money back guar- 


WORDSTAR: 


Prices subject to change without notice 
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JOHN D. OWENS 


Associates, Inc. 


SEE OUR AD ON FACING PAGE 
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ATTENTION DEALERS 


TOSHIBA 
SUPERFIVE 
SUPERBRAIN 
& COMPUSTAR 


Were selling dealers some of the best 
products In the Industry. Like Toshiba 
computers and word processors, 
Intertec’s Superbrain and Compustar systems, 
and CMC's own SuperFive and SuperTen. 

We offer hardware and software support 

and our own version of Intertec’s CARE® program 
called Compex. We sell worldwlde. Our prices are 
the bestl And be ‘Il llke Toshiba's great piee: 


PRODUCTS 


e TOSHIBA •СМС SUPERTEN ФОМС SUPERFIVE 


$'а „В Modes | Omb Computer Smb Computer 
eSUPERBRAIN eCOMPUSTAR eHARD DISCS 
64k, QD Models Models 10, 15, 20, 30, 40 5, 10, 32 8 96 mb 
eCORVUS eDYSAN ФСІТОН eEPSON 


Plus a full line of printers and peripheral equipment, including MPI, NEC, Malibu, C.Itoh, 
Anadex, ТІ and others, including Seagate, Tandon and CDC drives. Diskettes from Dysan 


опа Verbatim, 


Rapid turnaround on parts and module replacement, and repair in our 
factory-tralned service department. 


SOFTWARE 


We're more than order-takers. Our software specialists stand ready to 
give our dealer network the support you want and need to make you 
successful. Our software is the best and you'll like our prices. 


eACCOUNTING PLUS 


G/L, A/R, A/P, P/R, Inventory, INTERNATIONAL 
Purchase Order Entry, Sales Order Entry, CUSTOMERS 

Point of Sale Exclusive distributors for 

SuperFive and SuperTen 

needed Іп Germany, 

ed Base I “М Basic 80 Spain, France, Belgium, 

eMicro Plan eMT Pascal Scandinavia, Italy, Saudi 

eCondor eCBasic Arabla, Egypt, Hong 

«зиратта» ч егор төніп. аарга 

«Micro Pro eCobol Brazil and Mexico. 
eCalc Star ePeachtree 


FOR ORDERING CALL 


TOLL FREE 1-800-426-2963 


PHONE (206)453-9777 TELEX 152 556 SEATAC 


OE Division af Computer Marketing Corporation 


11058 Main, Suite 125 Bellevue, WA 98004 
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guage such as BASIC, Pascal, 
PL/I or FORTRAN, however, 
you have a better chance of 
getting it to run on your 
North Star (if it also runs these 
languages). The inconven- 
ience lies in finding language 
incompatibilities апа correct- 
ing the statements to work on 
the North Star. 

One possibility is an emu- 
lator. This is software, written 
for one processor, that emu- 
lates the program execution of 
another. 

When it comes to direct use 
of machine-language pro- 
grams, you are out of luck. 
The Apple uses the 6502 
microprocessor, while the 
North Star uses the Z80A — 
they have incompatible in- 
struction sets. 

Finally, be aware that both 
types of programs, high-level 
and machine-language, will 
have instructions that mani- 
pulate the Apple I/O. The ad- 
dress and procedures for using 
cassette ports, keyboard, and 
video display are different 
between the Apple II and 
North Star, and also that 
some Apple software routines 
are in ROM. . . . Steve 


Custom-Made System 


Dear Steve, 

I want to assemble my own 
custom computer system. I 
plan to use the 5-100 bus 
since it appears to allow the 
most versatile system. I am 
most concerned with expand- 
ability, and I've noticed that 
a very large number of 5-100 
circuit cards are available. 

I need a good high-level 
(preferably universal) lan- 
guage; but I need also the ca- 
pability of programming in as- 
sembly language if the situa- 
tion calls for it. I plan to usea 
Z80-based processor board. 

One of my long-range goals 
is to have a multidisk system. 
I want to have two each of 
three or four types of drives 
(i.e., 35-track, 40-track, sin- 
gle-sided, etc.) This way I 
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won't have to worry about 
disk-to-drive compatibility 
when I buy software. I also 
want to be able to copy from 
drive to drive in any combina- 
tion. For example, I may want 
to copy a 40-track disk into a 
77-track disk. I would appre- 
ciate any hints or information 
you Can give me. 

Ron Frazier 

Milledgeville, GA 


Your concept of a custom 
computer system sounds fine 
to me. The S-100 bus has be- 
come a de facto standard and 
will give you all the versatility 
you desire, but . . . the multi- 
ple-drive approach may be 
quite expensive. Keep in mind 
a few facts about floppy-disk 
drives. 

A double-density disk drive 
and controller can usually 
read single-density disks, and 
a 40-track, 514-inch disk drive 
only requires different soft- 
ware to work with 35-track 
disks. Unfortunately, there 
are many different formats for 
54-inch disks, and most of 
them are mutually incompati- 
ble (an Apple П computer 
wont read disks from a 
TRS-80, which won't read 
Heath H-8 disks, and so on). 
Fortunately, most S-100 com- 
puters use 77-track 8-іпсһ 


disks, and the IBM 3740 stan- | 


dard has been developed to 
ensure single-density com- 
patibility. Most software is 


available in this format, which 
makes for a very versatile sys- 
tern... . Steve 


Assembly Language 


Dear Steve, 

І am 14 years old and have 
my own 48K-byte Radio Shack 
TRS-80. I have mastered 
BASIC, and am trying to 
learn to program in assembly 
language. Unfortunately, after 
eight months, I am still trying. 
Even after studying books 
over and over, I can't seem to 
get the hang of it. Do you 
have any hints on how to 
learn assembly language, or 
do you know anybody near 
my home who could help me? 
David Natter 
Yonkers, NY 


Sorry that you are having 
problems with assembly-lan- 
guage programming for the 
280 microprocessor. Here are 
some tips that may be of 
some help: 


1. Assembly language ге- 
quires some knowledge of 
how the Z80 operates. If 
you look at the architec- 
ture (a fancy word for the 
block diagram) of the 
Z80, you will see the vari- 
ous registers and how they 
are connected. 


2. With this block diagram 


as a guide, review the in- 
struction set. Try to un- 
derstand what is happen- 
ing physically when a par- 
ticular instruction is exe- 
cuted, 

3. Understand that when cer- 
tain instructions are exe- 
cuted, various flags (bits 
in a status register) are set 
or cleared. These flags can 
be tested, and their state 
can affect the action taken 
by the processor. 

4. Try to understand routine 
programs that store data 
in memory and transfer 
memory contents to an 
output port. 

5. Run short programs and 
understand what is hap- 
pening. Certain locations 
are initialized at the start 
of a program and certain 
addresses have specific 
functions. Learn what 
they are and observe how 
they are called in other 
programs. 


Also, check suppliers of 
TRS-80 software for a "sin- 
gle-step" or “breakpoint” 
program. This is a special 
routine that allows you to 
step through a machine-lan- 
guage program one instruc- 
tion at a time. After each 
step, you should be able to 
examine all the registers and 
see what has changed. This 
facility aids in debugging as 
well as learning. 


You don't mention what 
books you are using but here 
are three that will help: 
TRS-80 Assembly-Language 
Programming (Radio Shack), 
280 Microprocessor Pro- 
gramming and Interfacing, 
Book 1, by Joseph C. Nichols 
and Elizabeth A. Nichols. 
(Howard W. Sams and Co., 
1979), and Practical Micro- 
computer Programming: The 
Z80, by W. J. Weller (Nor- 
thern Technology Books, 
1979; unfortunately, this 
book uses modified Intel 
mnemonics, not Zilog mne- 
monics). 

Finally, check your local 
computer store for the meet- 
ing dates of computer clubs in 
your area. You are bound to 
find some help there.... 
Steve 


Apple 16-bit Hookup 


Dear Steve, 

I am a student at the 
University of Georgia. I own 
an Apple computer and I am 
looking for an inexpensive 
way to change the Apple to 
16 bits. Can.a Motorola 
68000 microprocessor be 
plugged into the socket that 
the 6502 is in? If not, what is 
a simple way to change to 16 
bits? Also, how can you 
change the display to 80 col- 
umns? I found a resistor I 
think controls the number of 


DIABLO* MODEL 630 
IN STOCK 


Plus accessories j 


and supplies 
ready for shipment. 


Circle 408 on inquiry card. 


VEYTEC,INC. 


% 


942 East Fairlane Avenue 
P.O. Box 13947 
Orlando, Florida 32809 


In Florida: 800/432-9205 
Outside Florida: 800/327-9744 
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Convert your IBM 
Selectric/Electronic 
into a letter 
quality printer for 
under $600 


Driven by 
any Micro 
or Mini 

Computer 


, Complete 
AIM 65 
Expansion 


For complete AIM 65 


expansion, Fore- 
thought Products 
brings you the AIM- 
Mate Series, quality 
expansion products with 


ESCON 


PRODUCTS,INC. 


12919 Alcosta Boulevard 


San Ramon, CA 94583 
Call Toll Free: 
800-227-2148 


price, performance and versa- 
tility that puts them in a class of 


their own. 


AIM-Mate Series expansion, including RAM (to 48K), 
PROM, I/O, video and floppy disk interface, STD BUS 
interface, parity protection and more, lets you con- 
figure the kind of system you need. 


The compact AIM-Mate case puts it all together in a 
sturdy, portable, desk top unit. 


Write today for complete details on the AIM-Mate 


System- AIM 65 
professional. 


expansion 


products for the 


жамы рын T 
== PRODUCTS 


87070 Dukhobar Road, Eugene, Oregon 97402 (503) 485-8575 
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columns and it would seem to 
be easy to change the resistor 
to twice the value. Will this 
work? 

Steve Albert 

Athens, GA 


Гат sorry to say that there 
is no simple way to change 
the Apple II to a 68000-based 
computer. The 68000 is not 
pin-compatible with any 
other microprocessor. Also, 
the Apples memory is con- 


| figured 8 bits wide, and Ap- 


ple' software in ROM is in- 
tended for the 6502 instruc- 
tion set. There are, however, 
complete 68000-based sys- 
tems on the market. There is 
an accessory board that con- 
tains an Intel 8088, which 
allows 16-bit software for In- 
tel's 8086 microprocessor to 
run on the Apple; it costs 
about $1000. Contact: Meta- 
phorphic Microsystems, POB 
1541, Boulder, CO 80306, 
(303) 499-6502. 

The display on the Apple II 
was set at 40 characters to 
enable an ordinary television 
receiver to be used as a 
monitor. I'm afraid that to 
obtain an 80-character line 
would require more than a 
resistor change. Again, there 
are plug-in boards available 
that convert the Apple to 80 
characters (and to lowercase 
too). BYTE will be doing a 
comparison of these products 


soon. . . . Steve 


Construction Tips 


Dear Steve, 

The only two computers I 
have used are a Commodore 
PET (in school) and a TRS-80 
(at my local Radio Shack 
store). I have basic knowl- 
edge of electronics and micro- 
computers, and I have read 
many magazine articles and 
books (including yours) on 
building computers. 

I have concentrated my 
study on Zilog's Z80 micro- 
processor and am interested 
in building a system around 


it. I want to use a video dis- 
play and an ASCII keyboard 
to enter programs in BASIC, 
and a cassette tape recorder 
for storage. I also want some 
type of output for expansions 
(RS-232C, parallel, serial). 

I would like to buy a 
TRS-80, but my budget is 
limited. Where can I get a 
book that has what I want? 1 
was thinking of buying the 
8K-byte floating-point super 
ROM (read-only memory) 
from Microace (see ad on 
page 359 of the August 1981 
BYTE). Would that work in- 
stead of the monitor you 
described in your book? 
Would I need to change any 
circuits on the board? 

Paul Perry 
Orinda, CA 


It sounds like you've 
answered almost all your 
questions on your own. If 
you feel that my book (Build 
Your Own Z80 Computer, 
BYTE Books, 1981) does not 
have all the information you 
need, you might try looking 
at some of the other BYTE/ 
McGraw-Hill books that are 
in print. 

As to adding the Microace 
8K Super BASIC, ves, it is 
possible, but (the ever-pre- 
sent catch) you will have to 
modify the circuitry. The 
Microace, like the Sinclair 
ZX80, uses so-called "cheap 
video." This means that the 
Z80 processor is doing all of 
the timing for the video dis- 
play (sync and character gen- 
eration) itself. Unless the 
Microace uses a jump vector 
in programmable memor y for 
the inputs and outputs (like 
the TRS-80) you may have to 
patch the ROM somehow. 
You could do this by copying 
all of the Microace ROM into 
an EPROM (erasable pro- 
grammable read-only mem- 
ory) and changing the appro- 
priate sections of the pro- 
gram. 

Very few of the ROM 
BASICs available are the 
same. Even when the ma- 


chines use similar circuitry, 
they may use different ad- 
dresses for I/O manipula- 
tions. This doesn't make it 
impossible to interface, just 
time consuming and aggra- 
vating. 

Any of the kits on the 
market are excellent buys. 
The kit that is best for you 
depends on your budget and 


requirements. 
In any event, have fun and 
good luck. . . . Steve 


Selectric as Printer 


Dear Steve, 

I have an Atari 800 and 
would like to add a printer of 
some sort, but the cost of a 
quality unit is beyond my 
budget. My mom has an IBM 
Selectric typewriter, and | 
have seen ads for a device 
that enables a computer to 
use a Selectric as a printer. 
What do you know about 
this? How much will it cost? 
Do I need an expansion inter- 
face? Which typewriter func- 
tions can the computer con- 
trol? How much memory 
does the software require. At 
what speeds will it be capable 
of typing? 

Mike Sutherland 
Appleton, WI 


Тһе IBM Selectric type- 
writer can be used as a printer 
for a computer only if the 
character selection solenoids 
are installed. Office Selec- 
trics, which I assume is what 
your mother has, do not have 
these solenoids and thus can- 
not be driven by a computer. 
It is not practical to install 
these solenoids yourself, 

The Selectric I/O (input- 
output) typewriter, currently 
available on the used-equip- 
ment market, has the neces- 
sary solenoids to be computer 
driven. In addition, these 
typewriters are of a heavier 
construction and quite 
durable. Consult the ads in 
BYTE for price and condi- 
tion. 


Escon Products, Inc., 
12919 Alcosta Blvd., San 
Ramon, CA 94583, sells a 
unit to adapt an office-type 
Selectric to a computer, but it 
costs around $600, the price 
of a dot-matrix printer. 

A line of universal electric- 
typewriter interfaces is made 
by Rochester Data Inc., 3000 
South Winton Rd., Bldg. A, 
Rochester, NY 14623, (716) 
224-7804. Different models 
cost $600 to $800. 

You will need some kind of 
interface to take the TTL 
(transistor-transistor logic) 
signals from the computer 
and enable them to drive 30- 
or 48-volt solenoids. 

The computer can enable 
all of the typewriter func- 
tions, if the solenoids are 
available for each function. 

A computer program to 
drive the Selectric will take 
approximately 300 bytes in- 
cluding a look-up table for 
the type-ball codes. 

Selectrics are rated for 13.4 
cps (characters per second) 
maximum, but actual speed 
will depend on the driver 
program used. 

For more information see 
“Interfacing the IBM Selectric 
Keyboard Printer” by Dan 
Fylstra in the June 1977 
BYTE, page 46. It is an ex- 
cellent article on interfacing 
the Selectric. . . . Steve 


In “Ask BYTE," Steve Ciar- 
cía answers questions on 
any area of microcomput- 
ing. The most representative 
questions received each 
month" will be answered 
and published. Do you have 
a nagging problem? Send 
your inquiry to: 

Ask BYTE 

c/o Steve Ciarcia 

POB 582 

Glastonbury CT 06033 

If you are a subscriber to 
The Source, send your ques- 
tions by electronic mail or 
chat with Steve (ТСЕЗ17) 
directly. Due to the high 
volume of inquiries, per- 
sonal replies cannot be 
given. Be sure to include 
"Ask BYTE" in the address. 
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Ue DESÎ 11737 portable KSA. 120 CPS... 2.845 273 152 102 


"ТЕАВ SIEGLER AOM32 CRT Terminal ......... 1165 112 65 42 


| NEC SPINWRITER | 
GENERAL ELECTRIC 


Circle 359 on inquiry card. 


Circle 144 on inquiry card. 


"An Atlanta bulletin board system uses a Hayes 
5-100 modem around the clock. Since March 1979, 
it has logged over 21.500 calls and been down 


a mere 10 minutes. For performance like this. 
depend on the Hayes Micromodem 100.™ Fea- 
tures include automatic dialing/answering, 45 to 
300 baud operation. a built-in serial interface and 
direct connection to any modular phone jack. 


The Micromodem 100 — апа Micromodem II" 
for Apple II* computers — are now available na- 
tionwide. Call or write for the name of your 
nearest dealer. 


(})Hayes 


Hayes Microcomputer Products Inc. 
5835 Peachtree Corners East, Norcross, GA 30092 (404) 449-8791 


MMcromoacen 100 А Meromoden ir ee оа таи of Hayes Mecrocompuior Products inc. TM Appia Compie inc 


TERMINALS FROM TRANSNET 


PURCHASE PER MDNTH 


OESCRIP TION PRICE — 12 MOS. 24MOS 26М05. 
] LA36 DECwriter ll ........... . $1,095 $105 $58 $ 40 
LA34 DECwriter IV .......... ee 9% 95 53 36 


LA34 DECwriter IV Forms Ctrl. ., 1,095 105 58 40 
(А120 DECwriter III KSA .,,,,,. 2,295 220 122 83 
LA120 DECwriter III RD .,,,,... 2,095 200 112 75 
VT100 CAT DECscope ..,...... 1,695 162 90 61 
Vr101 CRT DECscope ......... 1,195 115 67 43 
VT125 CAT Graphics .......... 3295 315 185 119 
VT131 CAT DECscope ,,,,..... 1,745 167 98 63 
] VT132 CAT DECscope ......... 1.995 190 10 72 
П УТІЗХАС Personal Computer Option 2,395 230 128 86 


l ТІ745 Portable Terminal ....... 1,59 153 85 58 
М 11765 Bubbte Memory Terminal . 2,595 249 138 93 
TEXAS ТІ Insight 10 Terminal ..,...... 65 6 3 25 
TI785 Portable KSA, 120 CPS. ., 2,395 230 128 86 


DEC 


ТІ810 RD Printer .....,.,.... 1,695 162 90 61 
ES] 11820 KSA Printer ............ 2,195 21 117 80 


АПМҘА CAT Terminal тжейзнааенек 985 97 34 22 
ADMS CRT Terminal -......... 645 62 36 24 


ІІ ADM? CRT Terming) ......,.. 
DATAMEDIA 


TELEVIDEO 


ee 


920 CHT Termina! ..... TP 
850 CRT Terminal Vaswwndwetunun 1.075 103 97 39 


Letter Quality, 7715 RO ....... . 2895 278 154 104 
Letter Quality, 7725 KSA spess.. 3205 316 175 119 


2030 KSA Printer 30CPS ..... 1.195 119 67 43 
2120 KSA Printer 120 CPS ..... 2,195 21] 117 80 


fr. Te НТ Executive BO 20 SOR OSPR RHEE ESR 1,345 іл 75 48 
HAZELTINE — ғы MR 1 18% T 


7 MX-BD ЁТ PANET ,.,......... 
EPSON еу as — 35 48 
FULL OWNERSHIP AFTER 12 OR 24 MONTHS - 147. PURCHASE OPTION AFTER 36 MONTHS 


MICROCOMPUTERS | 
С APPLE s COMMODORE * HP85 * DEC 051111 | 


ACCESSORIES AND PERIPHERAL EQUIPMENT 
ACES. Спа, ERS = MODEM = THERMAL paint » RIBSCNS «TEREACE MCOULES a FUT OPT А UNT 


b< 1 RAN SINE Т conporarion 


1945 ROUTE 22 = UNION, N.J, 07083 • (201) 588-7800 
800-525-4965 OUTSIDE A.J. 


TWX 710-985-5485 
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How to Become 
a Successful 
Computer 


Consultant 

Leslie Nelson 

Essex Publishing 
Company, Caldwell, NJ 
1980, 135 pages 
softcover $28 


Reviewed by 

Bruce Robert Evans, 
16 Marwin Rd. 
Pickering, Ontario 
LIV 2N7, Canada 


When I first received this 
book, I was convinced it was 


merely a rehash of the оБ-. 


vious. In addition, I was put 
off by its poorly bound, one- 
hundred plus pages: I felt that 
I'd wasted $28 on a collection 
of single-sided, photocopied 
ramblings. But after reread- 
ing it and reflecting, I've con- 
cluded it is a must for anyone 
considering a career as a com- 
puter consultant. 

Nelson approaches his sub- 
ject, How to Become a Suc- 


cessful Computer Consul- 
tant, іп а straightforward, 
orderly fashion—he begins 
oy defining what a computer 
consultant is, what he does, 
and where he does it. Next, 
ле analyzes whether you 
should keep your present job 
as a safety net) or whether 
you should jump into full- 
time consulting. 

Next, Nelson proceeds to 
show how to package and 
market your services. Rem- 
amber, you'll be trying to sell 


Tune up your LA36 


The DS120 Terminal Controller makes your LA36 


perform like a DECwriter? III. 


The Datasouth DS120 gives your DECwriter® II the high speed printing 
and versatile performance features of the DECwriter® III at only a frac- 
tion of the cost. The 05120 is a plug compatible replacement for your 
LA36 logic board which can be installed in minutes. Standard features 


include: 


e 165 cps bidirectional printing 
е Horizontal & Vertical Tabs 

е Page Length Selection 

е 110-4800 baud operation 

e 1000 character print buffer 

e X-on, X-off protocol 


e Self Test 


tage of today's higher speed data 
'communications services. LSI 
microprocessor electronics 
and strict quality control en- 
sure dependable performance 
for years to come. When ser- 
vice is required, we will 
respond promptly and effec- 
tively. Best of all, we can de- 
liver immediately through 
our nationwide network of 
distributors. Just give us a 
call for all the details. 


е RS222 interface 

• 20 mA Current Loop interface 
e Top of Form 

e Adjustable Margins 

е Double wide characters 

e Parity selection 


е Optional АРІ. character set 

Over 5,000 DS120 units are now being used by customers ranging from 
the Fortune 500 to personal computing enthusiasts. In numerous instal- 
lations, entire networks of terminals have been upgraded to take advan- 


datasouth computer corporation 


4740 Dwight Evans Road * Charlotte, North Carolina 28210 • 704/523-8500 
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yourself to hard-nosed 
businessmen who might re- 
sent hiring an outside expert, 
so don't expect them to jump 
at the opportunity to consult 
a pink-cheeked, enthusiastic, 
former amateur. Nelson 
shows you, step by step, how 
to develop a resume and a 
marketing package, and ex- 
plains where to get your leads 
and find business. 

There's no point in running 
a business that pays you less 
than the minimum wage, 
even if the work is fun. How 
to... tells you how to ne- 
gotiate fees and collect them. 
There are several charts 
showing what other con- 
sultants charge, examples 
that demonstrate calculations 
for obvious and hidden costs, 
and samples of several con- 
tracts. Copy and use them! In 
addition, there are checklists 
outlining what to do and 
which traps to avoid. 

The only time Nelson is 
not specific is in the chapter 
on "big money." He glosses 
over software packages and 
turnkey systems. I realize 
that the topics are far too ex- 
tensive to be covered in a sin- 
gle chapter, but this section 
should have been dropped or 
expanded. 

The final chapter describes 
the computer consultant's 
legal liabilities, and it was a 
wise decision to leave this 
chapter for last. If you began 
here, you'd never go into 
business for yourself. How- 
ever, Nelson lists the prob- 
lems and then their solutions, 
a step at a time. You are ad- 
vised when to seek a lawyer 
or an accountant, and how to 
choose them. 

Nelson has successfully dis- 
tilled the experiences of a 
number of years and pre- 
sented them in a manageable 
package. In summary, this 
unassuming book should be 
on the shelf of everyone con- 
sidering setting up a com- 
puter consulting practice. © 


Clubs and Newsletters 


FORTH In New York 


FORTH meetings are now | 


being held in the New York 
City area. For information, 
contact Tom Jung, 7-04 166th 
St., Whitestone, NY 11357. 


Color, І, and 
Il! Computer Club 


The S & N Color, I, ала ПІ 
Club is interested in games, 
word processing, graphics, 


and the inner workings of the 
TRS-80 I апа Ш and the 
Color Computer. The club 
also produces a newsletter. 
Contact Neil Goldfarb, 3 
Bohr Court, Spring Valley, 
NY 10977, or call Steve 
Kolokowsky at (914) 362-0713. 


NCGA Opens New 
York Chapter 


A chapter of the National 
Computer Graphics Associa- 


tion (NCGA) has been 
formed in New York City. 
The chapter's purpose is to 
disseminate and exchange in- 
formation between vendors 
and users of computer-graph- 
ics technology. Two seminars 
and a quarterly newsletter are 
planned. Membership is open 
to individuals implementing 
computer graphics or distrib- 
uting graphics products. For 
information, contact Dan 
Olasin (212) 832-3224 or Art 


Kirsch (516) 826-4422. 


Mid America 
Computer Hobbyists 


MACH (Mid America 
Computer Hobbyists) is a 
nonprofit organization of 
computer hobbyists dedi- 
cated to the exchange of in- 
formation on microcomput- 
ers. The club sponsors two 


The Birth of UNIX" 
for CP/M"! 
The 


Microshell” «POWER of UNIX 


«POPULARITY OF 
COD CP/M 


Available for adoption by: CP/M SOFTWARE DEVELOPERS 
CP/M SOFTWARE USERS 


e Send Console Output to a File instead of or in addition to the screen 
Example: stat *.* > status - sends "stat" output to file "status" ` 
ә Take Console Input from a File instead of the Keyboard | 
Example: ed filename < script - takes "ed" commands from the file "script" 
ә Indispensable for: graphic debugging, saving exact Screen Output for documentation, etc. 


e MicroShell finds your program. User concentrates on the big tasks, MicroSheil does the details 
Parmits development or data files on one drive and, all programs on another 

• User-specified {Пё types for Automatic Search. Example: ".com", "int", etc. 

э User-specified Search Path. Example: Current Drive ist, then Drive A, etc. 


e User types а logical group of commands to be executed 
Example: compile file; link file; file 
* MicroShell executes the commands one at a time 


e Files of CP/M or MicroShell commands are executed by MicraShell simply by typing file name 
e Usef-specified Command Filetypes. Example: ‘.sh”, “.sub”, etc. E 

e Argument substitution ($1, $2, etc.) as with CP/M SUBMIT/XSUB 
e User definable prompt with Disk Drive and/or User Number optional 


e install program to customize MicroShell to user's needs & system 
е Others - ORDER MANUAL FOR FULL DETAILS 


Console 
Input/Output 
Redirection 


| Automatic 
' Command File 
| Search Path 


CPIM 2.2/32K Required 


* ADOPTION FEE: $150.00 
Manual Only: $ 25.00 
(VA residents add 4% sales tax) 


VISA, Check or Money Order 


Mail or Phone Adoption Requests to: 
2153 Golf Course Drive 
Reston, VA 22091 

(703) 476-9143 


NEW 
GENERATION 
SYSTEMS, inc. 


CP/M - TM of Digital Research Corp 
UNIX - TM of Bell Telephone Labs 
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According to 
ARBAGATOR 


ARBA Register , cash register 


puts teeth PA that interfaces with 


into your virtually any computer on the 
inventory | АУМ market and doesn’t cast 
control program Аав тоге than 
апа takes the 4.7 > 2 в your system. 
bite out of ` 

the cost. , 


ARBA Register: 
the electronic 


— Do real time point of sale inventory control. 
--Н52220 interface at 300 baud. 
— Standard asynchronous ASCII code. 


ШЕ BA —Time tested L8! circuitry 


FINE BUSINESS COMPUTING --51295 suggested retail— dealer pricing available. 
6340 C AMERICANA DRIVE #315C 
WILLOWBROOK, IL 60514 
312-749-7444 


System 150 


A new standard of excellence and 
price/performance. Motorola 68000 
processor, large memory, hard 
disk and complete system software 
included. 


Excellent system for business and 
scientific applications, software 


development, or personal use. * Powerful Motorola68000 processor 


(32 bit processor with 16-bit data paths) 
: қ . | . е 256К bytes of memory with parity checking 
Full service is available including e 10 MB 5%" Winchester disk 
nationwide on-site maintenance, * 360 KB 5%" floppy disk 


RES * Video terminal 
usually within four hours. e Two RS232C serial and one 16-bit parallel port 
е Multiuser operating system, full screen editor, 


Concurrent Corporation Can help file system with hierarchial directories and 
2 d multi key access 

you select the proper configuration. • Choice of Pascal, С, FORTRAN, COBOL, BASIC 

To discuss your application, please 0” Assembler 


, * Also available are ADA, APL, and LISP 
write or call (51 3) 281-1270. * A wide variety of configurations and options 


ОЇ СО П С U r re nt” Corporation 


1870 Madison Road Cincinnati, Ohio 45206 
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major projects: a quarterly 
newlsetter and a summer 
computer fair. Membership is 
free. Contact MACH, POB 
13303, Omaha, NE 68113. 


Pascal/MT + Users 
Group 


The PascalMT-- users 
group (МТРОС) is a newly 
formed organization pro- 
moting the use of Pascal as a 
programming language and 
serving as a vehicle for com- 
munications between users of 
the language. А quarterly 
newsletter with bug reports 
and fixes, programs, ques- 
tions and answers, and items 
of interest is planned. Pro- 
grams will be available on 
single-density 8-inch CP/M 
and 5%-inch North Star or 
Heath/Zenith disks. Mem- 
bership dues are $7 in the 
U.S., $8 in Canada or Mex- 
ico. All other countries, $10 
surface mail, $16 air mail. 
Contact MTPUG, POB 192, 
Westmont, IL 60559. In 
Europe, contact MTPUG 
Europe, Schimmelmannstr, 
37A, D-2070 Ahrensburg, 
West Germany. 


ТІ-99/4 Users 


A users group has been 
formed in the Cincinnati/ 
Dayton (Ohio) area for peo- 
ple interested in the TI-99/4 
microcomputer. For informa- 
tion, contact 99/4 Users 
Group, c/o Jim Schwaller, 
11987 Cedarcreek Dr., Cin- 
cinnati, OH 45240, (513) 
825-6645. 


Computer Ciub іп 
Central Jersey 


The Central Jersey Com- 
puter Club meets at 8 p.m. on 
the fourth Friday of each 
month at Armstrong Hall, 
Trenton State College, Tren- 
ton, New Jersey. Anyone in- 
terested in computing is in- 


vited to attend. The club has 
an information exchange, a 
monthly newsletter, and fre- 
quent guest speakers. Visits 
to computer installations are 
organized, Contact Richard 
H. Williams, R.D.#1, Box 
147, Hopewell, NJ 08525, 
(609) 466-2926. 


Clubs and 
Newsletters Notes 


Ham radio operators in- 
terested in starting a national 
Atari network should contact 
Sheldon Leemon, 14400 Elm 
St., Oak Park, MI 48237. 

Larry Kamin.would like to 
get in touch with any 
amateur computing club in 
New York City. Call (212) 
389-3700, ext. 324. 

Sinclair ZX81 users are in 
short supply in Switzerland. 
Mrs. Dane Kurth, Langgasse 
51, CH-3292 Busswil, Swit- 
zerland would like to corres- 
pond with other ZX81 owners. 

The Club Apple de Quebec 
has a new address. Contact 
Octavio Prieto-Cox, c/o 
Club Apple de Quebec, 1041 
Jeanne Leber, Sainte-Foy, 
Quebec, Canada, GIW 467. 


Graphics Group 


Advanced Electronics 
Design (AED) has created a 
special-interest group for 
users of the AED512 color 
raster-graphics display sys- 
tem. Membership is free to 
anyone who purchases the 
system, and includes a free 
subscription to a newsletter, 
access to a library of user- 
submitted AED512 programs 
and software, and applica- 
tions information from group 
members. Members will also 
be informed of the latest AED 
new products and will have 
the opportunity to pertic- 
ipate in the yearly group 
meeting at SIGGRAPH. Con- 
tact Robin Ratajczak, Ad- 
vanced Electronics Design, 
Inc., 440 Potrero Ave., 
Sunnyvale, CA 94086, (408) 
733-3555. 
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You can save buying wholesale with our buying service. 
As your agent we will buy computer equipment on the 
wholesale market for you. Our fee is one fourth of what we save 
you off the list price. We have access to over 500 manufac- 
turers. Call for present wholesale market conditions. Examples of 
total prices being paid by our clients (including our fee) are: 


COMPUTERS 

Alpha Micro 1030 $12,047.00 Dynabyte 5615-Al 8,396.00 
Alpha Micro 1051 17,634.00 Ithaca С.В. 128KSS/OD 5,421.00 
Alpha Micro AM-1011 9,313.00 [Ithaca Sys. 2A W/Panel 2,941.00 
Altos 8000-10 6.397.00 NEC 8001A 865.00 
Altos 8000-15 3,585.00 NEC 8012A 565.00 
Altos 8000-2 2,629.00 NEC 8031A 865.00 
Altos 8600-10 9,385.00 NorthStar 64K DD 3,073.00 
Archives Model | 4794.00 NorthStarAdvantage 2995.00 
Archives Model II 5,532.00 Televideo System] 2,380.00 
Archives Model III 6,269.00 Televideo System II 2,311.00 
CCS Series 300-1A 4,414.00 Televideo TS-800 Term. 1,324.00 
CCS Series 400-1 А 6,374.00  Televideo TS-802 2,578.00 
Cromemco System 3 5,650.00 Vector 2600 4,221.00 
Cromemco Z-2H 7,521.00 Vector 3005 6,458.00 
Dynabyte 5200-A2 3,216.00 Vector 5005 7,308.00 
Dynabyte 5200-B2 . 4,896.00 

SOFTWARE 

Dbase II 50000  Wordstar 305.00 
Spellquard 20000 Basic Compiler 277.00 
Datastar 230.00 Fortran 80-CPM 375.00 
Spell Star 180.00 Visi Calc 160.00 
SS SS x هح ج ج‎ 
PRINTERS 

Anadex 9000 1,100.00 NEC 5510 2,345.00 
Anadex 9501 1,278.00 МЕС 5520 KSR 2,645.00 
C. Itoh 25 P 1,325.00 NEC 5530 2,345.00 
C. Itoh 45 P 1,700.00 NEC 7710 2,345.00 
Diablo 630 2,075.00 Epson MX80 in stock 485.00 
Diablo 1640 2,444.00 Qume Sprint 9-35 1,738.00 
Malibu 165 1,796.00 Qume Sprint 9-45 1,996.00 
Malibu 200 2,320.00 Qume Sprint 9-55 2,085.00 
NEC 3510 1,795.00 


CRT, DISK DRIVE, MODEMS 


AlphaMicro AM-600 8,075.00 Houston Instrument DMP-7 1,528.00 
Anderson Jacobsen 1256 641.25 Lobo Dual 8” DS/DD 2,234.00 


DEC VT 100 1,495.00 Lobo Dual Mini Drives 855.00 
Hayes Micromodem Apple 275.00 Morrow IOMEG 2,750.00 
Hayes Micromodem S-100 319.00 Morrow 20 MEG 3,650.00 
Houston Instrument DMP-2 81900 Morrow 26 MEG 3,375.00 


Houston Instrument DMP-4 1,063.00 


For latest wholesale prices and to order Call Toll Free 
800-227-2288. In California call 415-376-9020. 
Assembly, integration and testing also available from 
our service department. 


ASK ABOUT OUR LEASING PROGRAM. 


Mastercharge at 3% handling fee. Prices subject to change without 
notice. Minimum fee $100. 1595 cancellation fee. 


master charge We are buying agents for 


overseas computer dealers. 
n Export services available. 
International Telex 470851 


THE PURCHASING AGENT 


1635 School St., Suitet 101, Moraga, СА 94556 


int mti далма Сай 
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(CO) 
COMPUDIAL, INC 


"The Sick дает Focknedagy $7 Repi n 


` 


Cherry Hill Industrial Center 
2 Keystone Avenue / Cherry Hill, N.J. 08003 


TELEPHONE 
(609) 424-4700 e (215) 629-1289 


The Leading Intertec Dealer 
іп The Northeast 
Dealer and OEM Inquires Invited 


Special Discounts on 
SUPERBRAINS 


SUPE BRAIN 


Intelligent Video Terminal Systems 
350K or 700K of Disk Storage 


w/64K Double Density, List 534957 
w/64K Quad Density, List $3995- 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 
CompuStar™ | 
MAINFRAME PERF! RMANCE AT | | 
MICROCOMPUTER PRICES | 
MULTI TASKING - MULTI USER | 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 


No networking degradation experienced as 
with single CPU systems. A business Sys- 
tem priced comparable to the TRS-80TM. 


Government and International 
Inguiries Invited 


PRINTERS 
Nec Spinwriter 
Data South 
Microline 


MODEMS 
Racal-Vadic 


SOFTWARE FOR SUPERBRA 


AND COMPUSTAR 
Accounts Payable 
Payroll 
Accounts Receivable 
Word Processing 
Many Others 


FAST RELIABLE 
Hardware Service On Our Premises 
Or In Our Area 


For Information Or 


---- — —— — — -- — — — ——— ee — — — — cu mé Out — — — — — ن‎ — — — — — — — — — — — — — 


To order call (609) 424-4700 


SUPERBRAIN 16 a trademark of Intertec Data 
Systems. TRS-80 is a trademark of the Tandy 
Corp. 
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Computers in 
Medical Office: 


The Micro Medical News- 
letter provides advice on the 
use and selection of applica- 
tions for microcomputers in 
the medical office. Reviews 
of accounting and insurance- 
claim management systems, 
plus reviews of applications 
software for the Apple II and 
III, TRS-80, and CP/M-based 
computer systems have been 
published. One issue includes 
an article on the use of mini- 
computers versus microcom- 
puters in medical offices. The 
current issue is free to physi- 
cians and other health profes- 
sionals when the request is 
made on office stationery. 
For more details, contact 
Charles Mann and Associ- 
ates, 7594 San Remo Trail, 
Yucca Valley, CA 92284, 
(714) 365-9718. 


CSAA Hobbyists 
The CSAA Computer Club 


is an active group of com- 
puter hobbyists and profes- 
sionals. The club meets at 
7:30 p.m. on the third Thurs- 
day of the month in the Stu- 
dent Center of the Medical 
College cf Georgia, Laney 
Walker and 15th St., Aug- 
usta, Georgia. Dues are $6 
per year. А newsletter. is 
published. Contact the 
CSAA Computer Club, POB 
284, Augusta, GA 30903. Ш 


Manager Corrected 


Because of the way the 
TRS-80 Model Ш handles 
strings, two corrections need 
to be made to the program 
listing in Paul Swanson's arti- 
cle, "PDQ: A Data Manager 
for Beginners." (See the 
November 1981 BYTE, page 
236.) Lines 640 and 950 of 
listing 1 should both be 
changed to read A$ = I$ + 
STRING$(CA(5),32).8 


‘Have some 
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16K PROM boards. 

Ш PROM card has 2708-type memory 

B Quality board construction W 0-4 wait states 
Ш Address any АК group to any АК boundary 
E Control up to 8 banks of memory Ш Fully 
assembled and tested ll PRICE— $300 


(Callfornia residents add 6% sales tax) 


Expandable 5 MHz RAM boards. 
8—32K expandable RAM board uses ТІ 4044 
memory runs at 5MHz W Fast 250 ns access 
time Ш Bank select ® Address any 4K block to 
any 4K boundary Bl Quality board construction 


PRICE—8K-— $175; 16K —$300; 24K — $445; 
32K— $575; BK add-on kits— $135 


(California residents add 6% salestax) 


Call or write Artec for details 


атс ELECTRONS INC. 


605 Old County Rd., San Carios, CA 94070 
Telephone (415) 592-2740 
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February + 

Public Courses, various sites 
throughout the U.S, Among 
the courses being offered by 
Ken Orr and Associates are 
“Structured Systems De- 
sign/Structured Program De- 
sign” and Structured Re- 
quirements Definition.” For 
schedule of meeting times and 
places, contact Ken Orr and 
Associates Inc., 715 East 8th, 


Topeka, KS 66607, (800) 
255-2459; in Kansas (913) 
233-2349. 


February-March 

Hands-On Local Network 
Workshops, various sites 
throughout the U.S. This 
series of four-day workshops 
provides hands-on experience 
with a local computer net- 
work. File, printer, and elec- 
tronic-mail servers, and 
various software and hard- 
ware components of a local- 
network computer system 
will be provided. The local 
network used as the example 
will consist of at least a 
Nestar Cluster One/Model 
A. Write to Architecture 
Technology Corp., POB 
24344, Minneapolis, MN 
55424. 


February-April 

Computer Network Design 
and Protocols, various sites 
throughout the U.S. Partici- 
pants in this workshop will 
learn to determine network- 
system requirements and will 
perform design trade-offs, 
implement network-com- 
munication and control pro- 
tocols, use packet- and 
message-switching tech- 
niques, evaluate network 
hardware and software com- 
ponents, interface local sys- 
tems to networks, and design 
and build private networks, 
The course fee is $845, Con- 


tact Ruth Dordick, c/o In- 
tegrated Computer Systems, 
3304 Pico Blvd., POB 5339, 


Santa Monica, CA 90405, 
(800) 421-8166; in California 
(800) 352-8251, 


February-April | 

Fundamentals of Data Pro- 
cessing for Administrative 
Assistants and Office Sup- 
port Staff, various sites 
throughout the U.S. The 
American Management Asso- 


ciations (AMA) has designed 


this three-day course for sec- 
retaries, assistants, super- 
visors, and other personnel 
desiring to learn the funda- 
mentals of data processing 
and its use in offices. Com- 
puter hardware, software, 
programming languages, and 
technology will all be 
covered. The team fee for 
AMA members is $470 per in- 
dividual and $550 for non- 
members. Individual fees are 
$550 for AMA members and 
$630 for nonmembers. For a 
schedule of dates and loca- 
tions, contact the AMA, 135 
West 50th St., New York, МҮ 
10020, (212) 586-8100. To 
register by phone, call (212) 
246-0800. 


Februar y- June 

Datamation Institute Semi- 
nars on Information Manage- 
ment, various sites through- 
out the U.S, Databases and 
communications, systems 
performance, data-processing 
management, word process- 
ing, office automation, com- 
puter graphics, and topics of 
general interest are among 
the areas to be covered by 
these two-day seminars. Fees 
range from $495 to $595. For 
schedules of times and places, 
contact Karen Smolens, c/c 
the Center for Management 
Research, Datamation In- 
stitute Seminar Coordination 
Office, 850 Boylston St., 
Chestnut Hill, MA 02167, 
(617) 738-5020, 
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ле Mini-Disks 
ximum quality. 


with 


Dealer inquiries 
invited. C.O.D's 
accepted. Call 

FREE (800) 235-4137. 


PACIFIC EXCHANGES 
LOO Foothill Blvd., San Luis 
»an Luis Obispo, CA 93401. 
n Cal. call (800) 592-5935 or 
8051543-1037. 


TERMINALSMITH" 
THE FIRST BRILLIANT TERMINAL 


MORE FEATURES PER DOLLAR THAN ANY OTHER TERMINAL 


= 3 Kayboard Layouts 
* Mulliple Emulations 


* Green Phosphor Std. 

* Full Screen Attributes 

* Double High and Double 
Wide Charocters 

* А! Terminal Functions 

' Accessible through Softwore 


ADM-3I. DEC VT-52 & VT-IOO 

* Smooth Scrolling 

• Full Editing Features 

a Detachahle Keyboard 
w/Humon Engirieered Keys 

a Inductive Key Switches 
(No contamination ar cleaning) 


“ Easy to Program Function 
Keys with Batte!y Backup of Memory 61 1 95 5’. 
e 5püt5crean | 
i Mo Е 


Stotus Line with Real Time Clock 


DATA PRODUCTS 


8 5 TM-846-1 5 $475" "e 
ТМ-846:2. 5550” gi 


“ 
Sa, 


FIT 2 DRIVES IN THE SPACE OF 1 


` QUME LETTER QUALITY қ 
PRINTERS => 
PRINT 9/45 52245... 


` AUTHORIZED QUI AE DISTRIBUTOR 


$499:.. | 


QUMETRAK 8 
& 


QUMETRAK 5 
FLOPPY DISC DRIVES 
DUAL SIDED DUAL DENSITY 


ӨТ-8 $525. 
QI-6 $310. 


OTHER MODEL AND CONFIGURATIONS AVALABLE 


ADDS 
VIEWPOINT 


TERMINAL 


(408) 438-5454 


М4 SCOTTS VALLEY DR., SCOTTS VALLEY, СА 95064 
TERMS: Cashiers Check, VISA, M/C, COD 
Shipping charges added to all orders 
Quantity Diecounts Available 


F MEDIN DISTRIBUTING 


Ss о | 
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5 or 10 Mbyte Storage for 
Heath/Zenith, TRS-80, 
SuperBrain, S-100 


microcomputers. 


Now, 5/4” hard disk add-on storage for 
your computer, at a price you can afford. 
Available for a surprisingly low $3495 for the 


5 Mbyte hard disk, $4350 for the 10 Mbyte disk. 
Disk drives and controller cards also available. 


= substantial 
> OEM 4% Dealer 
discounts. 


Т 
a xem wg v 


From the leaders. 


CMC International 


A Division of Computer Marketing Corporation 
11058 Main, Suite 125, Bellevue, WA 98004 
Telephone (206) 453-9777 Telex 152556 SEA 


JUST A REMINDER..... 


When you are looking for mini-computer pro- 
cessing power, come to the 16 bit leader, 
LOMAS DATA PRODUCTS. 


Our LIGHTNING ONE “is the fastest 16 bit pro- 
cessor board on the 5100 bus. See last month's 
ad for a full description of the LIGHTNING ONE 
or call us, we'll be glad to send you our latest 
catalog. The LIGHTNING ONE has available a 
wide range of support, both hardware and soft. 
ware. 


For hardware we offer memories, disk con- 
trollers, serial and parallel 1/0, and clock/calen.: 
dar support. 


For software we offer CP/M-86, MP/M-86, MS- 
DOS, BASIC, FORTRAN, PASCAL, C AND 
FORTH. 


Call us for our latest list of software and hard- 
ware for our advanced S100 bus products. 


LOMAS 
11 Cross Street 


DATA Westborough, MA 01581 
PRODUCTS. 617 366-4335 


MS-DOS is a trademark of MicroSoft. ч 
CP/M-86 апа МР/М-86 аге registered trademarks of Digital Research. 
LIGHTNING ONE is a trademark of Lomas Data Products. 
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Event Queue 


February-June 

Intensive Two-day Seminar 

for Professional Develop- 
ment, various sites through- 
out New England. Among 
the seminars to be offered by 
Worcester Polytethnic: In- 
stitute are "Fundamentals of 
Data Processing," ."Distri- 
buted Systems: The Archi- 
tecture and Utilization of This 
Revolutionary Technology," 
and "Microprocessors: Hard- 
ware, Software, and Applica- 
tions." Registration fees 
range from $445 for a two- 
day program to $990 for a 
7-day executive institute. For 
complete details, contact Ms. 
Ginny Bazarian, Office of 
Continuing Education, Wor- 
cester Polytechnic Institute, 
Worcester, MA 01609, (617) 
793-5517. 


Februar y-June 

One- and Two-day Profes- 
‘sional Development Sem- 
inars, various sites in greater 
Boston. Among the courses 
being offered by Boston 
University are "Business 
Writing for Results," "Im- 
proving Customer Service," 
and “Assertive Manage- 
ment." Registration fees 
range from $295 for a one- 
day program to $445 for a 
two-day program. These 
seminars can be conducted 
within your company. For 
details, contact Ms. Joan 
Merrick, Center for Manage- 
ment Research, 850 Boylston 
St., Chestnut Hill, MA 
02167, (617) 738-5020. For in- 
formation on the in-company 
seminars, contact Ms. Elaine 
Dee at the same address. 


Februar y-June 

Courses and Seminars from 
Sira Institute, various sites 
throughout England. Sira In- 
stitute is sponsoring seminars 
on a wide variety of subjects, 
ranging from microprocessor 
familiarization to design and 
development of microproces- 
sor-based equipment. For de- 
tails, contact Conferences & 


Courses Unit, Sira Institute 
Ltd., South Hill, Chislehurst, 
Kent BR7 5EH, England. 


February 14-18 

The Kuwait Information 
Management Exhibition: 
INFO Kuwait, Kuwait Inter- 
national Exhibition Center, 
Kuwait. Industrial executives 
from the Middle East are 
among those expected to at- 
tend this conference. Exhibits 
and speakers will be featured. 
Contact Clapp & Poliak In- 
ternational, 7315 Wisconsin 
Ave., Washington, DC 20014, 
(301) 657-3090. 


February 18-19 3 

Computer/Micrographics In- 
terface, Stouffer's Greenway 
Plaza, Houston, TX. The 
Computer/Micrographics In- 
terface is designed for infor- 
mation managers, systems 
analysts, micrographics sys- 
tems analysts, records man- 
agers, and others who need 
information on computer and 
micrographic technologies. 
The course is presented by 
Battelle Research Institute. 
Contact Battelle Seminars 
and Studies Program, 4000 
Northeast 41st, Seattle, WA 
98105, (800) 426-6762; in 
Washington (206) 527-0542. 


February 18-19 

The Second Annual Talmis 
Conference and Exhibit, Chi- 
cago, IL. The Talmis Confer- 
ence will focus on educa- 
tional and reference media 
for the institutional, training, 
home-computer, and video 
markets. Local computer net- 
works in education, the mar- 
ket for electronic educational 
and reference media in the 
home, software piracy, and 
other topics will be discussed. 
Exhibits of products and ser- 
vices will be featured. The 
registration fee is $450. For 
more information, contact 
Talmis, 115 North Oak Park 
Ave., Oak.Park, IL 60301, 
(312) 848-4001. 
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February 18-20 

The Ninth Annual Confer- 
ence of the Mid-South Asso- 
ciation for Educational Data 
Systems, Landmark Hotel, 
New Orleans, LA. The theme 
of the Ninth Annual Confer- 
ence of the Mid-South Asso- 
ciation for Educational Data 
Systems is “Computer 
Creativity." The conference 
wil feature papers, work- 
shops, and panel discussions 
on CAI (computer-aided in- 
struction), CMI (computer- 
managed instruction), ге- 
search developments, user/ 
producer communications, 
and administrative applica- 
tions. For details, contact 
Mike Schouest, Director, 
MIS Data Center, Louisiana 
State Dept. of Education, 
3455 Florida Blvd., Baton 
Rouge, LA 70806, (504) 
342-3762. 


February 22-24 

The Eighth Federal DP Expo, 
Sheraton Washington Hotel, 
Washington, D C. More than 
150 computer industries will 
display and demonstrate 
hardware and software sys- 
tems and services at the 
Federal DP Expo. Confer- 
ences on data processing and 


office automation will be 
hala А e Prim nal 19% 


computer-industry experts 
are scheduled to speak. Con- 
tact The Interface Group, 160 
Speen St., Framingham, MA 
01701, (800) 225-4620; in 
Massachusetts, (617) 879- 
4502. 


February 22-24 

Oasis Level Two Training 
Seminars, Phase One Sys- 
tems, Oakland, CA. Using a 
step-by-step approach to de- 
veloping applications soft- 
ware with the multiuser Oasis 
operating system, this 
seminar begins with program 
design and proceeds to a care- 
ful study of the Oasis system. 
Topics to be covered are the 
Oasis BASIC interpreter and 
compiler, program segments, 
file structures and I/O (іп- 
put/output), matrices and 
matrix I/O, multi-line 
branching structures, and 
subroutine and error han- 
dling. 

The registration fee for this 
three-day session is 9350. 
Some background in BASIC 
programming is recom- 
mended. Contact Phase One 
Systems, Suite 830, 7700 
Edgewater Dr., Oakland, CA 
94621, (415) 562-8085. 


February 23-25 
Computers and Automated 
Office Systems Exhibit for 


Caribbean Markets, Holiday 
Inn, Paradise Island, Nassau, 
Bahamas. This show is in- 
tended to bring together 
buyers and distributors with- 
in the industry. Exhibits of 
equipment for businesses in 
the Caribbean will be fea- 
tured. For more details, con- 
tact Ormand Vee Co., 8852 
Leslie Ln., Desplaines, IL 
60016, (312) 635-7347. 


February 26-28 

Computer Expo '82, Tupper- 
ware Convention Center, Or- 
lando, FL. Focusing on com- 
puters in education, business, 
industry, professional trades, 
and the home, Computer 
Expo '82 will feature exhibits 
of computers and peripher- 
als. It is sponsored by Adven- 
ture [nternational. General 
admission is $5. For details, 
contact Computer Expo '82, 
377 East Highway 434, POB 
1185, Longwood, FL 32750, 
(305) 339-1731. 


March 1982 


March 

Courses and Seminars from 
George Washington Universi- 
ty, Amsterdam, Netherlands; 
London, England; Long 


Island, NY; San Diego, CA; 
and Washington, DC. 
Among the courses and 
seminars to be presented are 
"Microcomputers in Control 
Systems," "Comparative 
Database Management Sys- 
tems," and "Structured Pro- 
gramming and Software 
Engineering." For further in- 
formation, contact The 
Director, Continuing 
Engineering Education, 
George Washington Universi- 
ty, Washington, DC 20052, 
(800) 424-9773; in Washing- 
ton, DC, (202) 676-6106. 


March-]une 

National Computer Graphics 
Association Seminar Pro- 
gram, various sites 
throughout the U.S. The Na- 
tional Computer Graphics 
Association's (МССА) 
Winter/Spring 1982 seminar 
program covers such topics 
as “Computer Graphics: 
Technology and  Applica- 
tions," "Successful Business 
Graphics," and "Applications 
of Computer Graphics to 
Transportation Problems." 
Seminar fees are $395 for 
association members and 
$425 for nonmembers. For 
complete details, contact 
Eloise Wenker, NCGA 
Seminar, 2033 M St., NW 


Terminal Patient. 


static electricity. Double-fold 


Avoid computer disasters 


with anti-static protective 


Covers. 


Let's face it. Computer hardware 
can be subjected to many unex- 
pected ills,...dust, grime, spills, 


static, pets and more. 


Cover Craft Protective Covers 
are easily the best available. Our 
exclusive STAT-PRUF '“ anti- 


АР" 
Қы. ыша 


static vinyl prevents damaging 
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stitching means unsurpassed life. 


COVER CRAFT 


CORPORATION 


PO. Box 555B, Amherst, NH 03055 * (603) 889-6811 


Designed to precisely fit terminals, 
printers, drives, and more. 

Give your sensitive electronic 
! equipment a fighting chance. 
Visit your local computer dealer 
or write to Cover Craft. 


Starting а! 58,95 


TM 


ANTI-STATIC PRODUCTS 
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Charter Subscription Opportunity 


Heath/Zenith Magazine 


Introducing Sextant, the complete magazine 
covering only Heath®/Zenith computer systems. 

Now you don't need to search through 
several computer magazines to find tidbits of 
news about your computer. Sextant publishes all 
the information you need with in-depth technical 
articles, human-interest features, tutorials and 
articles about solid practical uses for your system. 
Sextant is not affiliated with Heath Company or 
the Zenith Radio Corporation. 

Early issues of Sextant will have articles on 
using the H89 to produce color slides and articles 
for publication, a new disk operating system for 
the H11, Tiny Pascal, H89 parallel ports, print 
spoolers, simulation of Rubik's Cube, and writing 
assembly language disk software that doesn't 
require HDOS. 

Start your subscription with the premiere 
issue of Sextant, to be printed in February, and 
receive all four 1982 issues. Just send your 
| payment of $9.97 ($11.50 in Canada, $14 overseas) 
for a four-issue subscription. (Payment must be іп 
U.S. dollars payable on a U.S. bank, by inter- 
national postal money order or charge it on VISA 
or MasterCard.) A full refund is guaranteed any 
time you're not satisfied. Send your order today 
to: Sextant, Dept. B, 716 E St., S.E., Washington, 
DC 20003 or call 202/544-0900. 


DUAL 


THERMOMETER 


board timer. 

€ Upto 7 boards with 14 
probes іп one Apple®. 

e —55°C to 125°C range, 
0.4% accuracy over most of 
range. 

е Requires 48K Apple* 


e Display temperature, 
maximum, minimum and 
difference, 
ә Sound alarm for over/ 
under temperature. 
е Store data on disk or 
рн automatically. ° with Applesoft* and disk. 
е Display time with on- $260.00 , 
Strawberry Tree pk gece If your dealer doesn't 
tng CE. ЖА ; һауе it, call or write из at 
|408| 735-3083 dept. A 
"TM of Apple Computer, Hi 


Circle 278 on inquiry card. 


Event Queue 


#300, Washington, DC 
20036, (202) 466-4102. 


March 1-2 

Sixth Annual Convention of 
the Michigan Association for 
Computers Users in Learning, 
Western Michigan Universi- 
ty, Kalamazoo, MI. Featured 
will be presentations and ses- 
sions on various facets of 
computers in education. Also 
featured will be vendor dem- 
onstrations and displays. For 
further details, contact 
Carolyn Gilbreath, c/o Oak- 
land Schools, 2100 Pontiac 
Lake Rd., Pontiac, MI 48054, 
(313) 858-1898. 


March 1-4 

Robots VI Conference and 
Exposition, Cobo Hall, De- 
troit, MI. An estimated 6000 
manufacturing executives 
and engineers are expected to 
attend the Robots VI Confer- 
ence, which features the 
latest in robotics technology 
and equipment. Among the 
topics to be addressed are as- 
sembly, foundry operations, 
aerospace applications, vi- 
sion and handling, research 
and development, and ses- 
sions on human factors asso- 
ciated with robotics. Cincin- 
nati Milacron, Unimation, 
and Hitachi America are a 
few of the companies that 
will be exhibiting. The show 
is being sponsored by 
Robotics International of the 
Society of Manufacturing 
Engineers (RI/SME). Contact 
RI/SME, One SME Dr., 
POB 930, Dearborn, MI 
48128, (313) 271-1500, ext. 
416. 


March 2-4 

The 1982 Vancouver Island 
Business Show, Empress 
Hotel, Victoria, British Col- 
umbia, Canada. The Van- 
couver Island Business Show 
features word-processing, 
communications, and office 
systems. The show provides 
the Vancouver Island busi- 
ness community with the op- 
portunity to meet with many 


Canadian suppliers of com- 
puter equipment. For infor- 
mation, contact Southex Ex- 
hibitions, Suite 202, 2695 
Granvile St., Vancouver, 
British Columbia, V6H 3H4, 
Canada, (604) 736-3331. In 
eastern Canada, contact Judy 
Hurd, 1450 Don Mills Rd., 
Don Mills, Ontario, M3B 
2X7, Canada, (416) 445-6641. 


March 3-7 

Microcomputer . Week 82, 
Jersey City State College, 
Jersey City, NJ. The third an- 
nual Microcomputer Week 
conference will focus on 


microcomputers in education 


at the elementary, secondary, 
and college levels. Sixty-six 
seminars or short courses will 
be offered, many of which 
wil involve hands-on ex- 
perience. Special-interest 
groups, addresses, and 
reports will be included in the 
conference, along with ex- 
hibits and displays of educa- 
tional microcomputer hard- 
ware, software, courseware, 
books, and periodicals. 
Enrollment fees range from 
$95 for one day to $73 per 
day for the entire five-day 
conference. А three-day ех- 
ecutive computing course for 
school and college ad- 
ministrators costs $425. For 
details, contact Catalyst Con- 
ference, H 112, Jersey City 
State College, 2039 Kennedy 
Blvd., Jersey City, NJ 07305, 
(201) 434-2154 or (201) 
547-3094, 


March 7-10 

The Eleventh Annual ТІ-МІХ 
Symposium, Las Vegas 
Hilton, Las Vegas, NV. The 
TI-MIX, an organization for 
Texas Instruments computer 
users, will sponsor a sym- 
posium featuring exhibits, a 
business meeting, and a new 
products workshop. In- 
dividual presentations, panel 
discussions, and workshops 
аге planned. Contact TI- 
MIX, M/S 2200, POB 2909, 
Austin, TX 78769, (512) 
250-7151. 


March 7-12 

Тһе Twenty-Eighth Audio- 
Visual Institute for Effective 
Communications, Indiana 
University, Bloomington, IN. 
The Institute provides audio- 
visual/video communicators 
with a comprehensive, prac- 
tical overview of communica- 
tion techniques and the op- 
portunity to gain practical ex- 
perience, exchange ideas, and 
receive individual instruc- 
tion. Professionals will lead a 
series of lectures, discussions, 
and workshops. For details, 
contact Ed Richardson, c/o 
NAVA Institute, Audio- 
Visual Center, Indiana 
University, Bloomington, IN 
47405. 


March 9-11 

The 1982 International 
Zurich Seminar on Digital 
Communications, Zurich, 
Switzerland. The theme of 
this seminar is “Man/Ma- 
chine Interaction.” Its aim is 
to present recent advances in 
theory and application of 
digital-communication  sys- 
tems. Services, facilities, 
ergonomics, and their impact 
on peripheral equipment, sys- 
tems architecture and design, 
as well as 1/О (input/output) 
concepts and principles will 
be covered. For details, con- 
tact Secretariat ‘82 IZS, Ms. 

M. Frey, EAE, Siemens-Albis 
AG, POB CH-8047, Zurich, 


Switzerland. 


March 9-11 

Understanding and Using 
Computer Graphics, Dallas 
Hilton Inn, Dallas, TX. The 
seminar is designed for those 
interested in the field of in- 
teractive computer graphics, 
including hardware, soft- 
ware, and applications. 
Headed by Carl Machover, 
the seminar provides a com- 
prehensive overview of the 
state of the art in graphics 
systems. For details, contact 
Bob Sanzo, c/o Frost & 
Sullivan, Inc., 106 Fulton St., 
New York, NY 10038, (212) 
233-1080. 


We Meet or Beat 


Any Advertised Price! 


NORTHSTAR 


PCB PRICE 


64k Quad Density ONT 


| е2 5/8” Obi Side 


Dbl. Density Drives 
eFull Factory Warranty 


eList $4495 


NORTHSTAR ADVANTAGE 
iem wm 53125 
TOSHIBA 


64k Quad density, 5/4” drives, 64k 00, 8'' drives. 2mb storage. 
CP/M, МВаѕісВо and CBasic Il CP/M, МВавіс80 and CBasic Il 


HORIZON Il 
64k Double Density 


sus 23050 


` TOSHIBA — ^ 


WÜRD PROCESSING 


64k Main Memory, 2-8” ћорруйгімез, 
45 cps daisy wheal printer, LIST 7995 


56695 
PRINTERS 


COMET 8300 c.iton. . *450 


COMET |! C.iton parallel. . 195 | 


EPSON МХ80 parallel. :419 
EPSON MX80 н5232 5549 
EPSON GRAFTRAX UPGRADE.  ...'90 
STARWRITER 25ср5 parallel :1495 
STARWRITER 25срѕ 85232 31650 
STARWRITER Il 45cps parallel 71795 
STARWRITER 111 40 cps RS232 51150 
МЕС 7710 ns23? 32395 
NEC 3510 85232 51895 


MP! 886 List $749 "550 | 


S DISK DRIVES 
Tandon СОС osx ғу . . 225 
Tandon СОС baume omi, . . 990 
Tandon 100-4 гос. . 5500 
Seagate 5mb Hard Disc 
ST-506 


DISKETTES 


Verbatim 525-01. .... 


.. „Вох ot 10 °29 | 
Dysan 51, SS, DD Soft.. . Box ot 10 34° | 


53495 
SUPE BRAIN 


СМС 5mb for 


TRS-80, Superbrain, 
Heath H-89, 5-100 


se 50195 
TELEVIDEO 


` SUPERBRAIN 


S-100 Bus Adapter 


List 5595 *479 


SUPERBRAIN 
Parallel Port 


SBE Prom 


53215 


54495 


64k Quad Density 


52945 


64k Double Density 


HARD DISKS 
CORVUS 


10m» 115155350 “4295 
20ть List $6450 75300 
5 


Міггог Васкир 
Multiplexer 


LANGUAGES 
$ C Basic Il 

599 М Basic 80...... 

5665 MT Pascal 

. 3120 Fortran 80 


Cobol 
$ 
‚ 5950 M Basic Compiler. 
GRAPHICS 

For SUPERBRAIN 
Graphics board 
Symbol Generator 
өй 590 Graphics Plotter 

75  |3-D Graphics 
Surface Plotter 


LIST $205 | Graphics Terminal 


3155 


To Order Call (206) 453-8159 


Mail and telephone orders only. Mastercharge, VISA add 3%. No COD. All prices 
FOB origin. Send for catalog. Mail all correspondence ta P.O. Box 3952, Bellevue, Wa. 98009 


PACIFIC COMPUTER BROKERS 


P.O. Box 3952, Bellevue, WA 98009 
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MITSUBISHI 


FLEXIBLE DISK DRIVE 


SETTING NEW STANDARDS FOR 
RELIABILITY AND DURABILITY 


FULLY IBM AND SHUGART SAB50R COMPATIBLE 
DOUBLE-SIDED, DOUBLE-DENSITY 
1.6 MBYTE/DISK 


soFTOUCH'M PROPRIETARY HEAD LOAD 
MECHANISM 


3 MS TRACK-TO TRACK ACCESS TIME 


HIGH QUALITY, ALL FERRITE MnZn HEADS 
PRECISION BUILT/MODULAR CONSTRUCTION 
6 MONTH WARRANTY 


* 

$525.00 Available from stock. Terms: cash, check, 
money orders, VISA, MasterCharge. Tax: 6% if California resi- 
dent. *Price subject to change without notice. 


NCLDAT4+ 
2 
1333 Lawrence Expressway, Suite 408 
Santa Clara, California 95051 
(408) 247-3450/TWX 910-338-7442 
AUTHORIZED SALES AND SERVICE AGENT 
FOR INFORMATION CONTACT HOLLY SAUER 
OEM INQUIRIES INVITED 


Journal of Pascal 
and Ada 


It is the most up-to-date resource on Pascal 
and Ada software and hardware including: 
«New Developments 
‘In-Depth Reports on Products 
e Tutorials 
e Application Software for: 
—Business —Graphics 
—Scientific —System 
e Book Reviews 
“A help in апу one area is worth the price.” 
No-Risk Trial Subscription Offer 
] Year (6 Issues) $14.00 іп U.S.A., $21.00 Elsewhere 
— Refund on Unused Portion- 
О MasterCard 


— Statistical 
— Educational 


oy 
| 
nis 


Card No. 
Signature 
Name 
Street 


City State 1 Др 


Mail to: Journal of Pascal and Ada 
Р.О. Box 327 Payson, Utah 84651 
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March 9-12 

Digital-Image Processing and 
Analysis, San Diego, CA. In- 
tegrated Computer Systems' 
course in digital-image pro- 
cessing is designed for 
engineers, scientists, 
technical managers, and 
other professionals responsi- 
ble for specification, design, 
implementation, or applica- 
tion of digital-image process- 
ing systems. Among the 
topics to be covered are im- 
age acquisition, image- 
processing software and data- 
base structures, interactive 
two- and three-dimensional 
image processing and dis- 
play, and real-time arrays. 
Some of the applications ex- 
amples to be presented are 
quality assurance and robot 
vision. The coursefee is $795; 
on-site courses are available 
on request. Contact Ruth 
Dordick, c/o Integrated 
Computer Systems, 3304 
Pico Blvd., POB 5339,Santa 
Monica, СА 90405, (800) 
421-8166; іп California (800) 
352-8251. 


Мағсһ 9-12 

VIO-Voice Input/Output for 
Computers, Los Angeles, 
CA. VIO-Voice Input/Out- 
put for Computers is a four- 
day course designed for prod- 
uct development and design 
engineers, systems analysts, 
programmers, and technical 
managers involved in plan- 
ning, design, and implemen- 
tation of voice input/output 
systems. The topics to be 
covered include voice-pro- 
cessing algorithms and soft- 
ware, evaluating VIO hard- 
ware components and sys- 
tems, utilizing speech syn- 
thesis techniques, and design- 
ing voice-recognition tech- 
niques. Participants will have 
the opportunity to work with 
devices that permit online 
generation of computer-voice 
output, data entry by means 
of voice input, and voice in- 
put for system control. The 
course fee is $795; oncsite 
courses are available upon re- 


quest. For information, con- 
tact Ruth Dordick, c/o In- 
tegrated Computer Systems, 
3304 Pico Blvd., POB 5339, 
Santa Monica, CA 90405, 
(800) 421-8166; in California 
(800) 352-8251. 


March 10-12 

Cincinnati Business Show, 
Cincinnati Convention Cen- 
ter, Cincinnati, OH. The Cin- 
cinnati Business show fea- 
tures the latest in business 
technology, office systems, 
and products. Seminars will 
also be presented. For infor- 
mation, contact Ray С. 
Nemo, 5679 Creek Rd., Cin- 
cinnati, OH 45242, (513) 
531-5959. 


March 15-19 

Short Course from UCLA, 
Boelter Hall, University of 
California-Los Angeles 
(UCLA), Los Angeles, CA. 
“Mechanical Reliability, 
Design by Reliability, Prob- 
abilistic Design—The 
Stress/Strength Interference 
Approach to Reliability 
Prediction” is a short course 
being presented by UCLA. 
The course fee is $795, which 
includes comprehensive 
course notes. For details, con- 
tact Dr. Dimitri Kececioglu, 
Aerospace and Mechanical 
Engineering Dept., Universi- 
ty of Arizona, Tucson, AZ 
85721, (602) 626-2495 or 
(602) 626-3901. In California, 
call Robert Rector at UCLA, 
(213) 825-1295 or (213) 
825-3344. 


March 16-18 
Software/Expo-West, 
Anaheim Convention 
Center, Anaheim, CA. The 
Software/Expo-West is a 
conference and show devoted 
to packaged software. Ex- 
hibitors will display a wide 
range of software products. 
For additional information, 
contact Software/Ex- 
po- West, Suite 400, 222 West 
Adams St., Chicago, IL 
60606, (312) 263-3131. 
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March 16-19 

Digital Filters and Spectral 
Analysis, Boston, МА. In- 
tegrated Computer Systems 
(ICS) is presenting a four-day 
course on digital filters and 
spectral analysis for project 
and design engineers, pro- 
grammers and technical 
managers responsible for im- 
plementing advanced digital 
signal-processing systems, 
and those who must under- 
stand them and their poten- 
tial. Fundamentals of digital 
signal processing, fast Fourier 
transform (FFT) algorithms, 
and special- and general- 
purpose LSI/VLSI (large- 
scale and very large-scale in- 
tegration) devices are among 
the topics to be addressed. 
The course fee is $795; on-site 
courses are available by re- 
quest. Contact Ruth Dor- 
dick, c/o ICS, 3304 Pico 
Біуа., POB 5339, Santa 
Monica, CA 90405, 
(800)421-8166; in California 
(800) 352-8251. 


March 19 

The Eleventh Annual Inter- 
national Computer Programs 
Awards Ceremony and Ex- 
ecutive Conference, Savoy 
Hotel, London, England. The 
annual International Com- 
puter Programs Inc. (ICD) 
awards ceremony and ex- 
ecutive conference honors 
super software salespeople, 
advertising agencies, public 
relations firms, and achieve- 
ments in the industry. The 
executive conference is one 
and a half days of dis- 
cussion of the major issues 
and concerns of the industry. 
The fee for the executive con- 
ference is $250. For informa- 
tion, contact Carol Stumpf, 
9000 Keystone Crossing, 
РОВ 40946, Indianapolis, IN 
46240, (800) 428-6179; in In- 
diana (317) 844-7461. In 
England, contact Interna- 
tional Computer Programs, 
Іпс., 2 Deanery St., Park 
Lane, London WIY 5LH, 
England, Tel. 01 499 6621. 


March 19-21 

The Seventh West Coast 
Computer Faire, Civic 
Auditorium and Brooks Hall, 
San Francisco, CA. Atten- 
dance this year is expected to 
reach 35,000. More than 300 
exhibitors and a wide assort- 
ment of seminars make this 
one of this largest annual 
computer shows. For more 
information, contact The 
Computer Faire, 333 Swett 
Rd., Woodside, CA 94062, 
(415) 851-7075. 


March 22-23 
Oasis Level Two Training 
Seminars, Phase One 


Systems, Oakland, CA. For 
details, see February 22-24. 


March 22-25 

Interface '82 Conference and 
Expo, Dallas Convention 
Center, Dallas, TX. Cospon- 
sored by McGraw-Hill's Busi- 
ness Week and Data Com- 
munications magazines, In- 
terface '82 is aimed at users of 
data-communication equip- 
ment, distributed-data pro- 
cessing, and various net- 
works. For details, contact 
The Interface Group, POB 
927, 160 Speen St., Framing- 
ham, MA 01701, (800) 225- 
4620; in Massachusetts (617) 
879-4502. 


March 22-26 

Computers/Graphics in the 
Building Process, Washing- 
ton,. DC. Computers/ 
Graphics in the Building Pro- 
cess is an international con- 
ference sponsored by the Ad- 
visory Board on the Built En- 
vironment (ABBE) of the Na- 
tional Academy of Sciences 
and by the World Computer 
Graphics Association 
(WCGA). The conference 
features tutorials, technical 
paper sessions, and exhibits 
that reflect the state of the art 
of computers and computer- 
graphics technology in the 
building industry. Sessions 
on case studies, current 
achievements, and research 
and development of com- 
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DEC LSI-11 
Components 
Dependable service 
at discount price 


Domestic 
and Export 


Mini (Ее. 
Computer Suppliers, inc. 


25 Chatham Rd., Summit, N.J. 07901 
Since 1973 


(201) 277-6150 Telex 13-6476 


Mini Computer Suppliers, 1) 
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Back Issues For Sale 


The following issues are available: 


$2.00 ea. 
July 76 
Apr. 77 
May 77 
June 77 
July 77 
Aug. 77 


$2.75 ea. 


Sept. 77 
Nov. 77 
Dec. 77 
Feb, 78 
Mar. 78 
Apr. 78 


$2.75 ea. 


May 78 
June 78 
July 78 
Aug. 78 
Sept. 78 
Oct. 78 
Dec. 78 
Jan. 79 
May 79 
June 79 
July 79 
Aug. 79 


Sept. 79 


The above prices include postage in the US. Please add $.50 
per copy for Canada and Mexico; and $2.00 per copy to 


$2.75 ea. 
Oct. 79 
$3.25 ea. 
Nov. 79 
Dec. 79 
Jan. 80 
Mar. 80 
Apr. 80 
May 80 
June 80 
July 80 
Aug. 80 
Oct. 80 
Dec. 80 


foreign countries (surface delivery). 


Send requests with payment to: 


BYTE Magazine 
70 Main St, Peterborough NH 03458 
Attn: Back Issues 


* Payments from foreign countries must be made in US funds payable at a US bank. 


* Please allow 4 weeks for domestic delivery and 8 weeks for foreign delivery. 
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IE. 
A Message 
to our Subscribers 


From time to time we make 
the BYTE subscriber list 
available to other companies 
who wish to send our 
subscribers promotional 


material about their products. 


We take great care to screen 
these companies, choosing 
only those who are reputable, 
and whose products, Services, 
or information we feel would 
be of interest to you. Direct 
mail is an efficient medium 
for presenting the latest 
personal computer goods and 
services to our subscribers. 


Many BYTE subscribers 
appreciate this controlled 
use of our mailing list, and 
look forward to finding 


information of interest to 
them in the mail. Used are 
our subscribers’ names and 
addresses only (no other 
information we may have is 
ever given). 


While we believe the 
distribution of this 
information is of benefit to 
our subscribers, we firmly 
respect the wishes of any 
subscriber who does not want 
to receive such promotional 
literature. Should you wish to 
restrict the use of your name, 
simply send your request to 
BYTE Publications Inc, Attn: 
Circulation Department, 

70 Main St, Peterborough NH 
03458. Thank you. 


BUTE 


TOLL-FREE 
SUBSCRIPTION LINE 


1-800-258-5485 


New Hampshire Residents Dial 924-928 | 


The Quickest Way To 


Order a Subscription 

Renew a Subscription 

Change or Correct an Address 
Give a Friend a Gift Subscription 
Inquire about a Subscription 


We are waiting to help you. Call us between: 


8:30-4:00 Mon.-Thurs. 
8:30-12:30 Fridays 


(Eastern Time) 


EUIE the smal systema journal 


384 February 1982 © BYTE Publications Inc 


Event Queue 


puter hardware, software, 
and database programs will 
be presented. Conference 
topics include computer aids 
to management, computer 
technology, and computer- 
aided synthesis in design 
development and construc- 
tion documents. For further 
details, contact the WCGA, 
Suite 250, 2033 M St., NW, 
Washington, DC 20036, (202) 
775-9556. 


March 22-26 

Tutorial Week East '82, 
Orlando Marriott Inn, Orlan- 
do, FL. Tutorial Week East is 
sponsored by the Institute of 
Electrical and Electronics 
Engineers (IEEE) and will 
consist of 15 tutorials ar- 
ranged in 3 tracks: VLSI 
(very large-scale integration) 
microprocessor-interfacing 
techniques and graphics; 
aspects of software design, 
analysis, and techniques; and 
data communications, com- 
puter networking, and data- 
bases. Fees are $90 per 
tutorial, $400 all week, for 
IEEE members and $110 per 
tutorial, $500 all week, for 
nonmembers. For informa- 
tion, contact Tutorial Week 
East '82, POB 639, Silver 
Spring, MD 20901, (301) 
589-3386. 


March 23-25 

Southcon '82, Sheraton Twin 
Towers Hotel, Orlando 
Hyatt Hotel, and Holiday 
Inn, International Drive, 
Orlando, FL. Among the 
topics to be presented at 
Southcon ‘82 will be artificial 
intelligence and robotics, of- 
fice automation, computers 
and microprocessors, and 
software. For complete 
details, contact Robert 
Myers, Electronic Conven- 
tions Inc., Suite 410, 999 
North Sepulveda Blvd., El 
Segundo, CA 90245, (213) 
772-2965. 


March 29-30 
Information Utilities ‘82, Rye 
Town Hilton Hotel and Con- 


ference Center, Rye, NY. The 
Information Utilities con- 
ference will focus on video- 
tex, transactional services, 
electronic publishing, online 
database services, cable 
advertising, and regulations 
concerning copyright, cen- 
sorship, and communica- 
tions. More than 60 speakers 
are scheduled. For details, 
contact Online, Inc., 11 Tan- 
nery Ln., Weston, CT 06883, 
(203) 227-8466. 


March 29-April 1 

INFOCOM ‘82, Las Vegas, 
NV. INFOCOM ‘82 is spon- 
sored by the Institute of Elec- 
trical and Electronics 
Engineers (IEEE) Computer 
and Communications 
Societies, The conference 
theme is "Data Ргосеѕѕ- 
ing—Data Communications: 
The Illusory Boundary." 
Focusing on the convergence 
of computer and com- 
munication technology, this 
conference will explore the 
fine boundaries between the 
two disciplines. Discussions 
on programming-language 
and operating system design, 
performance evaluation and 
analysis of computer- 
communication networks 
and protocols, standards, 
and the design of distributed 
computing and database 
management systems will be 
held. Exhibits and tutorials 
are planned. Write to IN- 
ЕОСОМ '82, POB 639, Silver 
Spring, MD 20901, (301) 
589-3386. 


March30-April 2 

Digital-Image Processing and 
Analysis, Washington, D.C. 
For details, see March 9-12. 


April 1982 


April 1-2 
The Eleventh Annual Inter- 
national Computer Programs 


Awards Ceremony апа Ex- 
ecutive Conference, Marriott 
Mountain Shadows Resort, 
Scottsdale, AZ. The annual 
International Computer Pro- 
grams (ICP) awards 
ceremony honors super soft- 
ware salesman, advertising 
agencies, public relations 
firms, and microcomputer 
software achievements. The 
executive conference dis- 
cusses the main issues and 
concerns of the industry, 
such as productivity through 
proper use of people and 
machines, new software- 
piracy solutions, and how to 
get the most out of advertis- 
ing dollars. The fee for the ex- 
ecutive conference is $250. 
For detailed information, 
contact Carol Stumpf, 9000 
Keystone Crossing, РОВ 
40946, Indianapolis, IN 
46240, (800) 428-6179; in In- 
diana (317) 844-7461. 


April 2-3 

Educational Computing— 
The Future Is Now, An- 
chorage, AK. The Educa- 
tional Computing conference 
is sponsored by the Alaska 
Association for Computers in 
Education. Invited speakers, 
exhibits, and demonstrations 
of microcomputer products 


+ 


for educational purposes will 
be featured. Admission to the 
exhibition area is free of 
charge. For further details, 
contact Pat Stowers, "82 
Educational Computing, 


Southwest Computer Show 
and Office Equipment Ex- 
position features mini- and 
microcomputers for business, 
education, government, in- 
dustry, home, and personal 


April 20-23 

VIO—Voice Input/Output 
for Computers, Boston, MA. 
For details, see March 9-12. 


Drawer 129, Healy, AK | use. 
99743, (907) 683-2278. 


cessing equipment, 


machines, 


April 2-4 

The Second Annual Eighty/ 
Apple Computer Show, New 
York Statler Hotel, New 
York, NY. The Eighty/Apple 
Computer Show features 
products and services for the 
TRS-80 and Apple computer 
systems. More than 100 ex- 
hibitors of hardware, soft- 
ware, books, magazines, sup- 
plies, services, and ac- 
cessories will attend. For 
more information, contact 
Ken Gordon, Kengore Corp., 
3001 Rte. 27, Franklin Park, 
NJ 08823, (201) 297-2526. 


April 13-16 

Digital-Image Processing and 
Analysis, Boston, MA. For 
details, see March 9-12. 


April 20-22 

D-COM, Hynes Auditorium, 
Boston, MA. A trade show 
for products and services 
compatible with Digital 
Equipment Corporation's 
products, D-COM will in- 
volve vendors and users. For 
information, 
Davies, D-COM Inc., 7312 
Burdette Court, 
MD 20817, (301) 469-7650. 


Data- and word-pro- 
office 
computer peri- 
pherals, and office supplies 
will be displayed. General ad- 
mission is $5. Contact Na- 
tional Computer Shows, 824 
Boylston St., Chestnut Hill, 
MA 02167, (617) 739-2000. 


contact 


Ron 


Bethesda, 


April 21-28 

Hanover Fair '82, Hanover, 
West Germany. The annual 
Hanover Fair is one of the 
world's largest industrial and 
trade exhibitions. More than 
330 American firms are ex- 
pected to exhibit products, 
services, and technology at 
the Fair. Contact M.A. Delia, 
Hanover Fairs Information 
Center, POB 338, White- 
house, М) 08888, (800) 
526-5978; іп New Jersey, 
(201) 534-9044, 


April 22-25 

New York Computer Show 
and Office Equipment Expo- 
sition, Nassau Coliseum, 
Uniondale, NY. For details, 
see April 15-18. m 


In order to gain optimal coverage of your organization's com- 


puter conferences, seminars, workshops; courses, etc, notice 
should reach our office'at least three months in advance of the 


Арпі 15-18 

The Second Southwest Com- 
puter Show and Office 
Equipment Exposition, Mar- 
ket Hall, Dallas Market 
Center, Dallas, TX. The 


date of the event. Entries should be sent to: Event Queue. BYTE 
Publications, POB 372, Hancock NH 03449..Each month we 


publish the current contents of the queue for the month of the 
cover date and the two following calendar months. Thus a given 

, event may appear as many as three times in this section if it is sent 
to us far enough in advance. 


NETWORK 


access to all printers 

and disks from any 

terminal 

CP/M* runs in each 

terminal 

e single twisted 
shielded pair up to 
1500 feet 

е 880,000 baud SDLC 
protocol 

е 32 terminals per line 


*CPM is a registered trademark of Digital Research 
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MONITOR 


e 12" monitor 


24 lines of 

80 characters 
reverse video 
highlighting 
blinking 
underlining 
separate 
keyboard 
38,400 baud 
effective speed 


THE CP/M* TERMINAL WITH 
BUILT IN LOCAL NETWORK 


MASS STORAGE COMPUTER 


e 0to8 drives • 8085 cpu 
in each e 10 mhz 
terminal: crystal 

e 64 Kram 

FLOPPIES е two RS-232 
SHUGART ports 
400, 410, 450 
460, 801, 851 

WINCHESTERS 


51A" - 5, 10 or 15 Megabyte 
8”. 10, 20, 30 or 40 Megabyte 


INCORPORATED 


11744 Westline Ind. Dr. 
St. Louis, MO 63141 
(314) 432-1313 
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Apple II 

Escape from Arcturus, a 
graphics arcade game for the 
Apple II. Floppy disk, $35. 
Synergistic Software, 5221 
120th Ave. SE, Bellevue, WA 
98006. 

Portware, a stock-port- 
folio-management system for 
the Apple II. Floppy disk, 
$195. Portware Inc., 5724 
Tucker Ln., Edina, MN 
99463. 

Whizkit, a program pack- 
age for converting units of 
measure for the Apple II Plus. 
Floppy disk, $39.95. P. V. 
Systems, POB 21577, San 
Jose, CA 95151. 


Heath 

Airport, a flight-controller 
simulation game for the 
Heath H-8/H-89. Floppy 
disk, $19.95. The Software 
Toolworks, 14478 Glorietta 
Dr., Sherman Oaks, CA 
91423. 

Ed-a-Sketch, a full-screen 
graphics editor for the Heath 
H-8/H-89 (will also run 
under CP/M). Floppy disk, 
$29.95. The Software Tool- 
works (see address above). 

Introduction to BASIC 
Programming, a course in 
BASIC programming for the 


Heath H-8/H-89. Floppy 
disk, $29.95. The Software 
Toolworks (see address 
above). 

Invaders, a graphics arcade 
zame for the Heath H-8/H-89 
(will also run under CP/M). 
Floppy disk, $19.95. The 
Software Toolworks (see ad- 
dress above). 

Mychess, a computerized 
chess program for the Heath 
H-8/H-89 (will also run 
under CP/M). Floppy disk, 
$34.95. The Software Tool- 
works (see address above). 

PIE 1.5, a full-screen text 
editor for the Heath H-8/ 
H-89 (will also run under 
CP/M). Floppy disk, $29.95. 
The Software Toolworks (see 
address above). 

Reach, a telecommunica- 
‘ions terminal program for 
the Heath H-89 (will also run 
under CP/M). Floppy disk, 
519.95. The Software Tool- 
works (see address above). 


TRS-80 

Color Maze, a graphics ar- 
cade game for the TRS-80 Ex- 
tended BASIC Color Com- 
puter. Cassette, $10. Baran- 
wear, POB 1448, Hayfork, 
CA 96041. 


The A2-3D1 
Graphics Family.. 


professional graphics 


for you 
and your Apple Il. 


SUIDLOGIC 


Communications Corp. 


° ТІЗ Edgebrook Drive 
Champaign, IL 61820 


AC and DC Circuit Analy- 
sis Programs, analyzes AC 
and DC circuits for the 
TRS-80 Model I Level II. 
Cassette, $17.97. Computer 
Heroes, 1961 Dunn Rd., East 
Liverpool, OH 43920. 

Multidos, a versatile disk 
operating system for the 
TRS-80 Models I and III. 
Floppy disk, $79.95. Cosmo- 
politan Electronics Согр., 
POB 234, Plymouth, MI 
48170. 

Whizkit, a program pack- 
age for converting units of 
measure for the TRS-80 


Models I and III. Floppy disk, 
$39.95. P. V. Systems, РОВ 
21577, San Jose, CA 95151. 


Other Computers 

C/80, a compiler for the C 
programming language run- 
ning under CP/M. 8-inch 
floppy disk, 939.95. The 
Software Toolworks, 14478 
Glorietta Dr., Sherman Oaks, 
СА 91423. 

Edit-11 Ver. 2.02, а screen- 
oriented text editor running 
under CP/M version 1.4 and 
the Oasis disk operating 
system. 8-inch floppy disk, 
$50. С. С. Software, 2564 
Walnut Blvd., #106, Walnut 
Creek, СА 94598. в 


This is a list of software packages that have been received by 
BYTE Publications during the past month. The list is correct to the 
best of our knowledge, but it is not meant to be a full description 
of the product or the forms in which the product is available. In 
particular, some packages may be sold for several machines or in 
both cassette and floppy-disk format; the product listed here is 
the version received by BYTE Publications. 

This is an all-inciusive list that makes no comment on the quality 
or usefulness of the software listed. We regret that we cannot 
review every software package we receive. Instead, this list is 
meant to be a monthly acknowledgment of these packages and 
the companies that sent them. All software received is considered 
(о be on loan to BYTE and is returned to the manufacturer after a: 
set period of time. Companies sending software packages should 
be sure to incide the list price of the packages and [where appro- 
priate] the alternate forms in which they are available. 


Map of the University of 1Ніпоіѕ campus 


(217) 359-8482 constructed with A2-GE 1 and A2-3D2. 


Telox: 206995 


“Apple” н ihe registered trademark of Appa Computer inc. 
; 
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Books Received 


Advanced Programming 
and Problem Solving with 
Pascal, G.M. Schneider and 
S.C. Bruell. New York: John 
Wiley & Sons, 1981; 506 
pages, 23° by 16 cm, hard- 
cover, ISBN 0-471-07876-X, 
$23.95. 

The Coattails of God, The 
Ultimate Spaceflight—The 
Trip to the Stars, Robert M. 
Powers. New York: Warner 
Books, 1981; 288 pages, 23 
by 15.5 cm, hardcover, ISBN 
0-446-51231-1, $15.95. 

The Computer Establish- 
ment, Katherine Davis 
Fishman. New York: Harper 
& Row, 1981; 468 pages, 23.5 
by 15.5 cm, hardcover, ISBN 
0-06-011283-2, $20.95. 

The Computerization of 
Society, A Report to the 
President of France, Simon 
Nora and Alain Minc. Cam- 
bridge, MA: The MIT Press, 
1980; 186 pages, 19.5 by 13.5 
cm, softcover, ISBN 0-262- 
64020-1, $4.95. 

Developing a Data Dictio- 
nary System, J. Van Duyn. 
Englewood Cliffs, NJ: 
Prentice-Hall, 1982; 204 
pages, 23 by 15 cm, hard- 
cover, ISBN 0-13-204289-4, 
$25. 

Digital Logic Design and 
Applications, An Experimen- 
tal Approach, Lyle B. 
McCurdy and Albert L. 
McHenry. Englewood Cliffs, 
NJ: Prentice-Hall, 1981; 122 
pages, 27.5 by 21.5 cm, soft- 
cover, ISBN 0-13-212381-9, 
$12.95. 

Electronics and Instrumen- 
tation for Scientists, Howard 
V. Malmstadt, Christie G. 
Enke, and Stanley R. 
Crouch. Reading, MA: The 
Benjamin/Cummings Pub- 
lishing Co., 1981; 543 pages, 
23.5 by 21.5 cm, hardcover, 
ISBN 0-8053-6917-1, $24.95. 

.Elements of Structured 
COBOL Programming, 2nd 
edition, Jack L. Olson and 
Wilson T. Price. New York: 
Holt, Rinehart and Winston, 


1982; 380 pages, 27 by 21 cm, 
softcover, ISBN 0-03-058052-8, 
$16.95. 

50 More Programs in 
BASIC for the Home, School 
& Office, 2nd edition, Jim 
Cole. Woodsboro, MD: Arc- 
soft Publishers, 1981; 96 
pages, 21 by 13.5 cm, soft- 
cover, ISBN 0-86668-502-2, 
$9.95. 

Locate, Law Office Com- 
puter Applications, Тесһ- 
niques and Equipment, 1981 
edition, Bruce D. Heintz and 
Lavina 5, Dill, eds. Chicago, 
IL: American Bar Associa- 
tion, 1981; 27 by 21 cm, 113 
pages, softcover, ISBN 0- 
89707-045-3, $28. 

The Logic Design of Com- 
puters, M. Paul Chinitz. In- 
dianapolis, IN: Howard W. 
Sams & Co., 1981; 413 pages, 
13 by 21 cm, softcover, ISBN 
0-672-21800-3, $15.95. 


THE 
CONNECTION 
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Microprocessor Operating 
Systems, John Zarrella, ed. 
Suisun City, CA: Microcom- 
puter Applications, 1981; 166 
pages, 22.5 cm by 15 cm, 
softcover, ISBN 0-935230-03-3, 
$11.95. 

Natural Language Informa- 
tion Processing, А Computer 
Grammar of English and Its 
Applications, Naomi Sager. 
Reading, MA: Addison-Wes- 
ley Publishing, 1981; 399 
pages, 21.5 by 23.5 cm, hard- 
cover, ISBN 0-201-06769-2, 
$37.50.. 


Office Automation: The 


Productivity Challenge, 
Dimitris N. Chorafas. Engle- 


wood Cliffs, NJ: Prentice- 
Hall, 1982; 272 pages, 23.5 
by 13 cm, hardcover, ISBN 
0-13-631028-1, $24.95. 

101 Pocket Computer Pro- 
gramming Tips & Tricks, Jun 
Cole. Woodsboro, MD: Arc- 
soft Publishers, 1981; 128 
pages, 21 by 13.5 cm, soft- 
cover, ISBN 0-86668-004-7, 
$7.95. 

Understanding Your VIC 
Volume 1: BASIC Program- 
ming, David E. Schultz. Los 
Alamos, NM: Total Informa- 
tion Services (POB 921), 
1981; 140 pages, 27 by 21 cm, 
softcover, ISBN none, 
$11.95.8 


This is a list of books received at BYTE Publications during this 

| past month. Although the list is not meant to be exhaustive, its 
purpose is to acquaint BYTE readers with recently published titles 
in computer science and related fields. We regret that we cannot 


review ór comment on all the books we receive; instead, this list is 
meant to be a monthly acknowledgment of these books and the 


publishers who sent them. 


Just plug the new 
Model 150 into any S— 
100 compatible com- 
puter system. . . Add 
13.4 formatted mega- 


bytes of storage per data cartridge. . . 
Provide file oriented back up for your 
Winchester disk via CP/M* and MP/M* 
operating systems. . . Call us today for 


full details! 


* *Qantex 


Division of North Atlantic, 60 Plant Avenue, 


Hauppauge, NY 11788, (516) 582-6060 
Toll Free (800) 645-5292 

*Registered Trademark of Digitat Research 
* *Registered Trademark of t pT 


Industries, Ine. 


ТШ 
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Listing 8 continued from page 190: 


IF CH IN L'Q'»;'a'^l] THEN EXIT(EUIT); 
WRITELNS 
EDIT.UHAT = СН? 

END; {edit what? 


FROCEIURE ED -SEQLUENT (FIRST;LAST:TLINE.NUM? 5 | 
{edit TLINESCfirst] to TLINESClast] unless the line is a calculated line?) 
UAR LN $ TLINE.NUM;: 
BEGIN - 
FOR LN $= FIRST TO LAST IN IF МОТ (LN IN CALCSET) 
THEN ВЕСІМ 
EQTIT.wTLINECLN) 5 
GOTOXY (10523); 
WRITELN( ‘ENTER <Е5С> TO CONTINUE QA» TO 001779; 
КЕРЕАТ 
КЕАП(СН) | ў 
UNTIL CH IN Г”А”, б“ ; CHRCESCÓ J? 
IF CH IN L['Q'»*«a*] THEN EXIT((OED.SEQUENT?); 
ЕМІ? 
ЕМІ, {ed_seaverıt } 


РЕОСЕІШКЕ ЕП ІМІПІУІШДМАІ $ * 
{select a single line to edit} 
VAR ` OK 5 BOOLEAN? 
REGIN 
REFEAT 
CLEAR? 
WRITEC’ENTER LINE NUMEER TO BE CHANGED 0) for helr 7): 
REFEAT 


ОК = FALSE: 
INT іс READINT(2)3 


IF INT = 0 Са recuest for help} 
THEN BEGIN 
CLEAR; 


CASE EDBIT.CHAR OF | к. ЖУ. 
Ауга" $ FOR LN іс MINALINE TO IAXALINE NO 
IF NOT (LM IN CALCSET) | 
° THEN МКІТЕС((ІМ-МІКМЛГІМЕЗ1) 8, ТІТЕЕЅГЕМ2 32) 3 
^B','b' ¢ FOR LN $= MINBLINE TO MAXBLINE ПО 
IF МОТ (LN IN CALCSET) 
_ . THEN URITEC(OLN-MINELINET12:8;TITLESELN2:22)5 
^Z'»'x' $ FOR LN і-,8 TO MAXTLINE [IO 
IF NOT (LN IN CALCSET) 
THEN URITE(X(LN:8;TITLESELN21:32); 
ЕМІ» case? 
URITELNS; 
ENI£i1f intzOri А : om 
CASE ЕПІТ.СНАК ОҒ {conve! , from form line number to arres index? 
“Ара! $ BEGIN < : 
IF (INT > 0) AND. (ІМТ Z= 41) THEN OK ¢: TRUE; 
LN $= INT + MINALINE-1; 
ENTII : 
^B^,;'b^ 31 BEGIN қ 
IF (INT > 0) AND (ІМТ <= 8) THEN OK $= TRUE? 
LN $= INT + MINBLINE-13 


ЕМІ? 
’Z’9’2’ } BEGIN pA d | i 
IF (INT > 7) ANU (INT <+ MAXTLINE) THEN REGIN. 
ОК = TRUE? 
LN $2 INTS 
ЕМІ» Cif} 
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Listing 8 continued: 


ЕМІ» {case of 2} 
ЕМІ» case? 
UNTIL OKs {a valid line number has teen reaguested} 
IF (LN ІМ CALCSET) 
THEN REGIN 
CLEAR? 
URITELN(^LINE "»INT»^ IS A CALCULATE! VALUE AND MAY NOT БЕ ЕПІТЕП ^^); 
WAIT? : " 
ЕМІ 
ELSE ЕПІТ_ТЕІМЕ(ЕМ) > 
GOTOXY(0:0)sEEOL? 
WRITEC ’ ПО YOU WANT TO -->  Coorntinue Qyuit’)s 
REPEAT 
REATI( CH) 
UNTIL (CH IN C°C%9%e%9'Q’5%@']) 
UNTIL CH IN C’Q’s’%a’d3 
ЕМІР Cindividgusl} 


BEGIN{edit} 
REPEAT 
CLEAR: 
EDIT CHAR іс EDIT -WHATS 
IF EDIT -CHAR IN L'F'»s'f*1 
"THEN EDIT.SFEC 
ELSE BEGIN 
CLEARS’ 
ШЕТТЕ(” EDIT СОММАМП-->>/);, 
HRITE(’ Sdequentially I)ndividual lines Qouit 79% 
REPEAT ° 
READ(CH) 
UNTIL (CH IN Г”5”7,757,717971і7,70”7» 74719; 
CASE ГН OF 


{what form should be edited?) 


757,76” $ BEGIN 


CASE EIIT.CHAR OF 
74,7.” > EN_SEQUENTCMINALINE » MAXAL INFE) 
ШАЙ йен + ED.SEQUENTCMINBLINEsMAXBLINE)s; 
2 4x « BEGIN 
En SEQUENTCS»MAXTLINE) 7 
ЕМІ ғ 


ЕМІ» < сазе} 
ЕМІ; 


^I'»'i' $ EDLINDIVIDUALS 


END; case) 
ЕМІП» {el se): 


UNTIL CH IN Г?07,76732 
ЕМІ» <ей1%2 
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Listing 9: The FIT segment procedure CALCULATE. This procedure calculates Schedule В, then Schedule А, and finally form 1040. 
Procedure Т AXCALC selects the tax table, and procedure GETTAX searches the table for the correct bracket and calculates the tax. 


SEGMENT FROCEDURE CALCULATES 


VAR LN $ ТІІМЕ МОМ? 


FROCEDURE ADCFIRST»SECONII» SUM: TLINEWNLIM) 5 
{add two lines? - 
VAR LN ¢; TLINE_NLIM3 
BEGIN 
TLINESESUMJ.HUS іс TII МЕЅЕЕІКЅТЛ, HUS + TLINESESECONII2.HUS$ 
TLINESESUMJ.WIF і- TLINESCFIRSTI.-.WIF + TLINESCSECOND J.WIFS 
TLINESESUMJ.TOT {= TLINESCFIRSTI.TOT 4 TLINESCSECUONII J, TOTS 
ЕМІ; 


FROCEDURE ADDCSTARTsFINISH»s SUM’ ТІІМЕ МИМ»; 
{add several seauentiesl lines? 


VAR LN * ТІІМЕ МИМ; 
КЕСІМ 
FOR LN += START TO FINISH ПО 
BEGIN 


TLINESESUMJ.HUS ¢ 
TLINESESUMJ.WIF %: 
TLINESESUMJ.TOT ¢ 
ЕМІ; 
ЕМІ» 


= TLINESESUMJ.HUS + ТІЛ NESELN1.HUSs$ 
TLINESESUMJ.WUIF + ТІІМЕСГІ МІ. ШІК; 
T 


LINESESUMJ.TOT + ТІТМЕСГІКП. ТОТ? 


PROCEDURE SUBRCFIRST»SECOND ss DIF? TLINE_NUM) 3 
{subtract two lines? 
VAR LN 5 TLINE_NUM3 
БЕСІМ 
TLINESEIIFJ.HUS 3 
TLINESCOIFI.WIF ¢ 
TLINFSEDIIFJ.TOT ¢ 
ЕМІ; 


TLINESCFIRSTI.HUS ~ TLINESCSECONDI.HUS> 
TLINESCFIRSTI.WIF ~ TLINESCSECONDI.WIFs 
TLINESLFIRSYJ.TOT - ТІ. ІМЕЅЕЅЕСОМІЈ, ТОТ; 


FROCEIURE TAXCALCs 

{the tax calculétion is done here? 

VAR 
CH : CHARS 
HTAXABLEsWTAXABLEsTYAXABLE $ LONGINTs 
XFS ; FILING.STATUS; 
I 4 ЕЕ. 
WHICH : LONGINTS 


FROCEIURE GETTAXCTT ; TAX..TABLE? 


TAX_ABLE $ LONGINT УАК TAX $ LONGINTsW ¢ OWNER) $ 
{get the factors from the textanle and do calculates tine tax} 


ВЕСІМ 
FOR I = 1 TO 16 no {search the array for the correct tax bracket} 
IFC TAX ABLE > ТАХКАҮСТТ 1,1. ОМЕКЈ) AND CTAX.ABLE == TAXRAYCTTsI»UPFERI) 


THEN BEGIN «шгаске% found now calculate tax} 
TAX $= TAXRAYCTTs Ту BASE] + (ТАХКАТҮГТТ, І, РЕКСЕМТЈ ) ж 
CC TAX -ABLE~TAXRAYFTTsITsLOWERJ]) DIV 100); 
MAX. TAXCWI] += ТАХКАҮГТТ,І»ҒЕКСЕМТІ» 
EXITCGETTAX) 
ЕМІП) 
ENDs{dettax} 


REGIN 
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Listing 9 continued: 


FSTAT іс TLINESC7].FS3 {set filins status? 
IF FSTAT IN C233] 
THEN BEGIN {detexemrtions for married} 


HTAXABLE $= TLINESL343J.HUS - 100000; 

WTAXABLE += TLINESL34J.UIF - 100000; 

TTAXABLE іс ТІІМЕ5І241.Т0Т - 100000 Ж (TLINESL7J.EXEM)$ 
xXcalculste total as Joint return use tax teble Y} 
GETTAXCY; TTAXABLEs TLINESESS1.TOT; ТОЙЫМ»; 


REFEAT 
CLEAR? 
URITELNC^SHOULI THE INDIVIDUAL TAXES RE CALCULATED 79; 
WRITE С“ AS М МАККІЕ П FILING SEPARATELY U)UNMARRIED 7)3 
REAII( CH ) $ 


UNTIL CH IN Г/М?» 7а/, /0”7,7471% 
LF CH IN CU’ r,’ m7’ 3 
THEH BEGIN 
{calculate taxes for tusband and wife as if they 
could file as individuals? 
СЕТТАХ Хх, НТАХАБВ Е, TLINESC3531.HUS»H_OWN) $ 


СЕТТАХ (ХУ ШТАХАЕВГ Е я TLINESC35].,.WIF>W_OWN)3 
ЕМІ ` 


ELSE КЕСІМ 
icelculsetie taxes for husband end wife ас filans serarate} 
GETTAXCYS*sHTAXABL Es TLINESC35SI].-HUS»sH_LOWN) $ 
GETTAXCYS»WTAXABLE»s TLINESC35],.WIF »yW_OWN D+ 


END; 
ENIX1f married? 
ELSE BEGIN {set exemriions for unmarried} 


TTAXABLE $= TLINESC34].TNT - 100000 Ж (TLINESL7J1.EXEM)* 
CASE FSTAT OF 

1 % GETTAXOX; TTAXABELE» TLINESE 353. TOT; T-OUN) v 

4 GETTAX(Z2»TTAXABLEs TLINESE 3S3. ТОТ, T-OUN) } 


г» 


© ¢ GETTAX(CYsTTAZABLEs TLINESC35]-TOT»T_OWN) 5 
ЕМІ» {cise} 


ЕМІ! 
ЕМІП» <сг1іс+ аху 


FROCEDURE LINEAA40* 
{comrensate for zero hase 
КЕСІМ 
IF TLINESC7J.FS ІМ Г[2,37 
THEN BEGIN 
ТІІМЕСГ1061.Н056 іс 170000; 
TLINESL104J.UIF ; 170000: 


TLINESL1053J.TOT іс 340000; 
ЕМІ! 


ELSE СЕЗЕ TLINESE7ZJ«FS. OF 


> 


1,4 


с” 


ENDs{case} 
ЕМП»4 1 ігіса490> 


Фр to 


250000; 


TLINESE1065J.TOT = 
+= 3400003 


TLINESC106]. TOT 


FROCEDURE CALSCH_As 


{do the calculations regaGuiredg be schedule A} 
КЕСІМ 


TLI МЕ5Г491.НИ5 += TLINESC313.HUS DIU 100% {line A 32 
TLINESCó9J.WIF :* TLINESC313.WIF DIU 100; {line A 32 
{= Т 


TLINESL693.TOT LINESE313J.TOT DIU 100; {line A 3} 
SUBC58»5 49, 70)? {line А 4} 


Listing 9 continued on page 392 
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Listing 9 continued: 


REQIN {ce 


392 


WITH TLINESC70J 10 


REDIN 
IF HUS € 0 THEN HUS t= 0$ (line A 4} 
IF WIF € 0 THEN WIF $= 0; {line n 4} 
IF TOT < 0 THEN TOT $= Oi ' {lime А 4} 
ЕМІ: 
АПП(20,72»739;% {line A 7} 
TLINESC?4],.HUS $= 3X*TLINESL6931.HUS* {line А 8} 
TLINESC74J. WIF $: S3¥TLINESC469],WIF 3 {line A 8} 
TLINESE74].TOT = 3xXTLINESC469].TOT> {line А 8} 
SUR(73974975)55 {line A 9} 
WITH TLINESC75] ІО 
BEGIN 
IF HUS < 0 THEN HUS $= 0; (line à 9} 
IF WIF < 0 THEN WIF :- 0; {line n^ 9} 
IF TOT = 0 THEN TOT ¢: 0; {lire A 9} 
ЕМІ» 
АП(67»75,769; {line а 10} 
TLINESL99I] {= ТІІМЕ5Г761; {line А 322 
AND 77,81,82); (line A 16} 
TLINESE1001 і: TLINESL[8231; {line А 34} 
ЕПІ(82»,85,86); {line А 20} 
TLINESC101] :- TLINESCS84]5 {line A 35} 
АПП(87»,89,909); {lime А 24} 
TLINESL102J $=: TLINESL[901; {line А 34} 
590Е(91,92.93); {line А 27} 
IF TLINESL9?31.HUS < 10000 THEN TLINESE941.HUS $= TLINESE9?31.HUS 
З ELSE YTLINES£94I]./.HUS ¦= 100003 
IF ТІІМЕ5Г931.МІҒ < 10000 THEN TLINESL94J.UIF > TLINESC93I].WIF 
ELSE TLINESL94J.UIF іс 10000; 
IF TLINESC93].TOT < 19000 THEN TLINESE9?41.TOT 


SUR(CO3,,94, 95), 


ELSE TLINESL94J.TOT 


+= TLINESC931.TOT 


= 10000; 


41 ine 0 2935 


ТІІМЕ5І1031 t= TLINESL[ 7513: {line А 37} 
АПП(96,97,995; {line А 32} 
TLINESC1i94] t= TLINESL[981; {line A 38} 
АПП(929;104;3105)) {line А 39} 
I.IMEG6A0; 

SUB(10E,1067107)3 {line A 41} 
TLINESL33] t= TLINESL 1071; 
EHIlsXecazlscn.a? 

FROCEDUEE CALSCH_Es 
ПЕ ТМ 

TLINESCMIMBLINE + 1] $= TLINESEMINELINEJ; {line К 1} 
ТІІМЕ5І91 іс TLINESCMINELINE + 11; 

TLINESEMINELINE + 31 $= TLINESCMINELINE + 2); {line Е 3} 
AUI cMIMRLINETA»MINBELINETSMINELINET4); Kline К 62 
SURCHINELINETS»MINELINEtT6»MINELINET?7); {line Е 7} 


$ ne 
$ ots 


TLINESEL10] 
ЕМІ; 


lculatej 
6 TU 


4 om 
ә = 


FOR LN 


IALSCH-Es 


WITH TLINESCi0O] BO 


КЕСІМ 
HUS іс HUS - 10000; 
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TLINESLMINELINET73J: 


{dividend exclusion} 


MAXLINE ІС IF LN ІМ CALCSET THEN REGIN 


TLI NESCLNJ. HUS 

TLINESCLNI.WIF 

TLIRESCONI «TOT 
ЕМІ) 


>» +o 
о о О 
чь ду AR 


MT 


Listing 9 continued: 


IF HUS < 0 THEN HUS $- 0; 
WIF $- WIF - 10000; 
IF WIF < 0 THEN WIF i= 0; 
TOT $= HUS + WIFS 

ЕМГ) 


АПП(8»,21,29); 

АПП(23,29,309;% 
SUBC22» 30» 31)? 
TLINESL32] =: 

CALSCH_A» 


{total income? 
{totel adJustmernts? 
{adjusted grass} 


TLINESL311? £transfer 31 to 322 


SUR(325,; 335» 34); {income for stari of tax calculation? 
TAXCALC3 
АПП (35,36,37); £tolal taxes} 
АПП (38,45,46); {total credits} 
60В(37,46,473; {balance} 
АПП(47»583,54); {balance} 
АПП(58,61,699)% {total tex raumente} 
SUR(S4162263)3 {tsxes-tax reyments} 
IF TLINESL631.HUS = O 
THEN TLINESL6331J.HUS іс -1 Ж TLINESC63)].HUS foverprayumernt> 


ELSE BEGIN 
TLINESC66].HUS 
TLINESL63J.HUS 

ЕМИ; 

IF TLINESL63J.UIF = 0 
THEN TLINESL63J.UIF $= =] 
ELSE BEGIN 

TLINESC46],WIF i- 
TLINESE43J.UIF із 
ЕМІ; 


(.ІМЕ5(631.Н(05; (balance due) 
Ж TLINESL631J.UIF 


LINESCA3].WIF 3 


в" 
о + 


IF TLINESL63J.TOT < 0 
THEN TLINESC63J.TO0T $= -1 X TLINESL63J.TOT 
ELSE KEGIN 
TLIWESC66],TOT {= ТІІМЕ5Г631.Т0Т; 
TLINESC63].TOT $= 0; 
ЕМІ» 
FOR LN $2 8 TO MAXLINE ІС IF LN IN CALCSET THEN TLINESCLNI,IFTR {= NIL 


ЕМІ; {calculate 


ІВМ PERSONAL COMPUTER 


МІЅЗІСАСС.... „6...0 
EASY WRITER (WORD PROC.)....CALL 


XEROX 820 “SAM” 
SYSTEM 1(5У4” DRIVES) 
SYSTEM Il (8" DRIVES). . 
XEROX 630 PRINTER 
WORD PROCESSING (WORDSTAR). 425 
CP/M OPERATING SYSTEM 


NEC PC-8000 

PC-8001A SYSTEM W/32K 
PC-8012A HO & EXPANSION 

SLOTS W/32K ............... 
PC-8031A DUAL DRIVES 
PC-8023A MATRIX PRINTER 

TRACTOR/FRICTION 
JC-1202DH HI-RES. COLOR MON. . CALL 
THE WEDGE—DISK, RS232 & 

GAME I/O W/32K 


(800) 854-1941 


APPLE ll SOFTWARE 
& ACCESSORIES 

VISICALC 
VISITREND/VISIPLOT 
VISIFILE 
DESKTOPPLANII .,...44.. 
D.B. MASTER M 
PERSONAL FILING SYSTE 
BPI BUSINESS SOFTWARE 
CONTINENTAL BUS. SOFTWARE. . 
MAGIC WINDOR 
SUPERSCRIBE II 
SUPERTEXT II 
EASYWRITER ..... 
WORDST AR (CP/M) 
REAL ESTATE ANALYZER........ 
TAX PREPARER ,15%45%5%5%%6%.% 
CREATIVE FINANCING .,....,.... 
HAYES MICROMODEM Il. «as „а 
NOVATION APPLE CAT II ...,.... 
MICROSOFT 2-80 SOFTCARD ..... 
MICROSOFT 16K RAM CARD ,,,.. 
VIDEX BOCOLUMN CARD ,,,,.... 269 
VOTRAX ТҮРЕМТАЦК.,.,.,...... 340 


(714) 565-4062 


NAR A 


ATARI 800 & 400 
ATARI 800 (16K) 
ATARI 400 (16K) 
410 PROGRAM RECORDER. ,.,.... 69 
810 DISK DRIVE 4 
16K RAM MEMORY MODULE ,,,... 89 
850 INTERFACE MODULE ...,,.... 159 
830 ACQUSTIC MODEM ...........159 
ATARI VISICALC. . . 169 
ATARI WORD PROCESSOR. ,.,.., . 125 
BASICLANGUAGE.......... РЕ 
ASSEMBLER EDITOR ,........... 
MUSIC COMPOSER ,............. 
STAR RAIDER ............ NONE 
COMPUTERCHESS ,...... ЕЛЕНЕ 
TELELINK .. 
MISSILE COMMAND ,............ 
ASTEROIDS ...... Opodo Ho B 
DATA SOFT TEXT WIZARD 
TOUCH TYPING 


4 езеб«ізгеетжфегет 


PRINTERS Epson 


EPSON MAYO 4555 еее л 
EPSON МХ-80 


EPSON MX-100 . . eut bhddékbtut 
EPSON INTERFACE & CABLE 

C. ITOHSTARWR.25 PARALLEL...1440 
ANADEX DP9500........... ya 
IDS-560G PAPER TIGER ......,... 
QUME SPRINT 5/45.,..,......... 


MONITORS 
AMDEX LOW-RES 13" COLORI 385 
AMDEX HI-RES 13" COLOR Il ,,,...850 
SANYO 9" B&W ЖИТС каке e 
ZENITH 12” GREEN .........4„„.„.‹119 
МЕС 12" ӨНЕЕМ..,....-..44(.... 169 
NEC 12" LOW-RES COLOR ....,,..365 
МЕС 12" HI-RES RGB COLOR ......950 


DISKETTES 
BASF 5%" DISKETTES (10) ...,.... 25 
BASF 8" DISKETTES (10).......... 29 


TO ORDER: Please send cashier's check. money order or personal check {allow 10 
business daysto clear). VISA and Master Card credit card service add 3%. American 


4688 CONVOY STREET, SAN DIEGO, CA 92111 
CALL OR WRITE FOR COMPLETE PRICE LIST 


Outside Ca. Order Desk 


Technical & California 


Express credit card service add 5%. Shipping. handling and insurance in U.S. add 
3% {minimum 24). California residents add 6% sales tax. Foreign orders add 10% 
for shipping, Equipment is subject to price change and availability. All equipment 
carries factory warranty. Store prices differ from mail order prices. 
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Text continued from page 162: 


four tax tables (X, Y, YS, and Z), I made the complete set 
of tables the array TAXRAY, which has four tables X the 
previously defined two-dimensional array FACTORAR- 
RAY. 


Program Structure 

І organized FIT in a main body, 11 support procedures 
and one support function, five segment procedures 
(defined later), and two separate programs. I'll begin by 
describing the general relationships among all these 
elements of FIT, then give more detail about each. Listing 
6 contains the main body and the support procedures. 
The main body, at the end of listing 6, calls the five seg- 
ment procedures START (listing 7), EDIT (listing 8), 
CALCULATE (listing 9), PRINTER (listing 10), and RW 
(listing 11). The segment procedures and the main pro- 
gram use the support procedures to perform basic tasks. 
To reduce FIT's memory requirements, І used the 
separate programs TAXNAMES (listing 12) and TAX- 
TABLE (listing 13) to create the arrays TITLES and TAX- 
RAY respectively, and to write these arrays to disk files 
(LINENAMS.FTAX for TITLES and FACTORS.FTAX 
for TAXRAY ). 


The Main Body and the Support Procedures 

At the beginning of listing 6 are all the declarations, 
most of which have already been described. I declared all 
the support procedures with the FORW ARD statement so 
that each support procedure can be called by other pro- 
cedures before it is formally defined. Otherwise, the com- 
piler would reject each such call as use of an undeclared 
identifier. The support procedures and one support func- 
tion and their tasks are as follows: 


ePROCEDURE MEM displays on the console the current 
amount of memory available. 


Verbatim 
flexible disks 


Call Free (800) 235-4137 for 
prices and information. Dealer 
inquiries invited. C.O.D. and 


Diablo 630 
Epson MX 70-80 
NEC Spinwriter (Box of 3) 
Okidata Microline 80 (Box of 3) ... 

9 8.50 


charge cards accepted. 
Teletype 43 


Paper (Case) 


PACIFIC 
EXCHANGES 
100 Foothill Blvd. 
San LuisObispo, CA 
93401. In Cal. call 
(800) 592-5935 or 


(805) 543-1037. P.O. Box 112 


Circle 270 оп inquiry card. 


YOU CAN SAVE SSS 
ON RIBBONS FOR 


Radio Shack LP il - IV 
Teletype 33 (Box of 3) .,......... 


TI Silent 700 Thermal 


Plus Many Others - Call for Information 
on Ribbons, ThermalPaper and Diskeites. 


Add $3.00 for Shipping & Handling 
Illinois Res. Add 6% Sales Tax 


ILLINOIS COMPUTER 
PRODUCTS CO. 


Mt. Prospect, IL 60056 (312) 228-5590 
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e PROCEDURES CLEAR, ELINE, EEOL, and EEOS per- 
form screen manipulations. 

ePROCEDURE WAIT halts the program to allow in- 
spection of output. 

ePROCEDURE PDOL converts a long integer into a 
printable string with two decimal places. 

e PROCEDURE CENTER centers output on the screen. 
ePROCEDURE READDOL prompts for input of dollars 
and cents, checks for errors, and converts input to a long 
integer. 

e PROCEDURE NAMER prompts for entry of a string 
from the keyboard, reads the input, and checks the input 
for errors. 

ePROCEDURE LINE prints on the screen a line of one 
repeated character. 

eFUNCTION READINT prompts for entry of an in- 


teger, reads the input, and checks it for errors. 


When you execute FIT, the main program (found at the 
end of listing 6) calls the segment procedure START 
(listing 7), which sets up the program's variables, and 
reads LINENAMS.FTAX and FACTORS.FTAX. Then, 
the main program sets up FIT's now familiar main 
prompt line: 


FIT COMMAND--» P)rint E)dit C)alculate R)ead 
W)rite Q)uit 


If you input P, the program goes to segment procedure 
PRINTER; E takes you to segment procedure EDIT; C, to 
segment procedure CALCULATE; R, to segment pro- 
cedure RW (to read in a data file); W, to segment pro- 
cedure RW (to write a file). 


The Segment Procedures 
A segment procedure is an overlay; that is, each seg- 
ment procedure occupies memory space previously used 


KIT-80 INC. 


E-Z-80 ENTRY KIT 


А 2-80 Micro Computer with CPU: СТС: 
PIO: Prom Programmer: Read Outs: Key 
Pad: Onboard ROM & НАМ: Wire Wrap: 
DC Regulator: Manual & Instructions. 


Kit Price 53900 


18601 LBJ Fwy» Mesquite, Taxas 75150» 800-527-1593 
WINNIPEG (204-632-1687) = VANCOUVER (604-224-6620) 
CALGARY (403-236-3040)е TORONTO (416-281-3454) 
MONTREAL (514-286-4034) 

A Subsidiary of Patrick Computer Systems, Inc., man- 
ufacturer of the ic436 integrated business computer. 


Circle 170 on inquiry card. 


by a different part of the program. As soon as the seg- 
ment procedure finishes running, the space it occupied is 
released; most of the time, the segment procedure resides 
on the disk. At any time during the execution of a pro- 
gram that uses segment procedures, the memory required 
is only enough space for the code of the main body, the 


global variables, and the segment (if any) currently іп 


use. The time required to fetch a segment from disk into 
memory is insignificant; you only know it's happening 
because you hear the disk access. 

The structure of FIT lends itself to the use of segment 
procedures because there is little movement between 
segments. Segmenting saves about 10K bytes of RAM 
during execution. As a result of my efforts to conserve 
memory, FIT should work with a 48K-byte system. I 
have a 56K-byte system and have always had at least 
8.5K bytes free while running FIT. 

If you know chaining in BASIC, you will see that these 
segment procedures give a similar result. However, seg- 
ment procedures are much faster than chaining. 

І also took advantage of segmenting to make my 
editing of FIT easier by dividing its source code into 
several files. At the end of the declarations in listing 6, I 
set up a text file for the source code for each segmented 
procedure. At compile time, I used the include directive 
to the compiler; this directive caused the compiler to read 
all the indicated source files and produce a single file of 
compiled code, FIT. CODE. 

I have already described the segment procedure 
START. Now I'll give some details about the other seg- 
ment procedures. 


Segment Procedure EDIT 
The most complex segment procedure is EDIT (listing 


8) The main body of EDIT begins by calling EDIT- 


HARD DISK SALE!! 
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20 MEG 
$4395 (2 or More) 
$4515 (Quantity 1) 


$550/20Meg 
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CHAR, which is a function that returns a character 
designating which tax form you want to edit. EDIT then 
asks you to choose either individual or sequential line 
editing. А CASE statement uses the selected character to 
call either ED-INDIVIDUAL ог ED-SEQUENT. If ED- 
SEQUENT is called, the main body of EDIT passes the 
range of line numbers to be edited to the procedure ED- 
SEQUENT. Both of the ED- procedures call the pro- 
cedure EDIT-TLINE to do the real editing. ED-SEQUENT 
steps from the lowest line number to the highest, checks 
to see if the line number is in CALCSET (the set of 
calculated lines, which can't be edited), and, if not, calls 
EDIT-TLINE. 

ED-INDIVIDUAL gets the desired line number from 
operator input or, if you ask, provides help by displaying 
a list of line numbers and line names. ED-INDIVIDUAL 
converts the input line number to the correct array index, 
then calls EDIT-TLINE. 

EDIT-TLINE, the workhorse of the Edit function, 
operates on the tax line whose number is passed to it. 
EDIT-TLINE’s first step is to see if the pointer in 
TLINES[LN], the record for the given line number, points 
to anything. If not, there are no previous entries for this 
line number. If the pointer does point to something, the 
function VIEWITEM displays the ITEM on the screen and 
allows editing or deletion of the ITEM. VIEWITEM also 
returns to EDIT-TLINE the pointer to the next ITEM. 

Providing the ability to delete an ITEM complicates the 
code. In order to delete a record from a linked list, you 
assign the pointer in the record to the pointer in the 
parent of the record. As a result, the deleted record is 
bypassed. Since, in this case, the first pointer is in a 
TLINES record and all other pointers are in ITEM 
records, we have to keep track of which record is the 
parent and which record type the parent belongs to. I 
used two variables for this purpose. The Boolean variable 


* Сожу YR TI STEMS 
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TL is true if the parent is а TLINES record; the pointer 
LASTPTR points to the parent if the parent is an ITEM 
record. The procedure VIEWITEM performs the deletion 
following an IF statement conditioned on the variable TL. 

When all the existing ITEMs have been presented to 
you, EDIT-TLINE offers the option to add new ITEMs. A 
Repeat loop provides for continuing entry of new ITEMs. 
When they all have been entered, EDIT-TLINE calls the 
procedure SUMS to add the amounts of all the ITEMs 
and put the sums in TLINE[LN]. Then EDIT-TLINE calls 
VIEW to display the data contained in TLINEILN]. Final- 
ly, EDIT-TLINE exits to either ED-INDIVIDUAL or ED- 
SEQUENT. 


Segment Procedure CALCULATE 

This segment procedure, shown in listing 9, is 
straightforward. For any calculation for a given line, if 
the filing status is married, three calculations are 
needed—one each for HUS, WIF, and TOT. To simplify 
additions and subtractions, I wrote three procedures: 
AD, ADD, and SUM. These procedures are passed the 
line number to act upon and then do the three calcula- 
tions (on HUS, WIF, and TOT). 

The calculations аге done in the following order. First, 
Schedule B is calculated and its results placed in lines 10 
and 11 of form 1040. The dividend exclusion is then ap- 
plied to line 10. Form 1040 is then calculated to line 32 
and CALSCH-A is called to calculate Schedule A and 
place the results in line 33 of form 1040. Line 34 is 
calculated and PROCEDURE TAXCALC is called. 

PROCEDURE TAXCALC adjusts the taxable income 
for the number of dependents, selects the correct tax table 
based on the filing status, and calls PROCEDURE GET- 
TAX. 

PROCEDURE GETTAX searches the tax table for the 
correct bracket, calculates the tax, and inserts it in line 
455 


Lines 37-63 of form 1040 are next calculated. Based on 
the value of line 63, either an overpayment or an under- 
payment exists. The balance of the lines is adjusted ac- 
cordingly. 


Segment Procedure PRINTER 

The main body of PRINTER, shown in listing 10, 
begins by initializing three sets of TLINE-NUMs. These 
three sets contain the TLINE-NUMs that: 


ehave a separator line printed after them (SLINESET) 
ehave a summation line printed after them (DLINESET) 
eare the last line written to a screen (SPAGESET) 


The main body of PRINTER also contains the Boolean 
variable SCREEN, which determines whether the output 
goes to the screen or the printer. The Boolean variable 
DET AIL determines if all the ITEMs are to be printed for 


each line, or just the totals. 


Segment Procedure RW 

The segment procedure RW, shown in listing 11, con- 
tains the code that reads and writes disk files. The data 
are stored on disk in two files. One file contains the 
TLINE records; the other contains the ITEM records. The 
two files have the same file identified with ".LINE" or 
" ITEM" appended to the end of the name. 

The procedure to write the data to file is WRITER, 
which prompts for the name of the file name to be writ- 
ten, adds ".LINE", and calls WRITE-TLINES. WRITE- 
TLINES calls LOOKUD, which checks to see if a file with 
the same name is already on the disk. If the file name 
already exists, you are asked if the file should be rewrit- 
ten. 

After WRITE-TLINES returns control to WRITER, 


Text continued on page 400 
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HP 41C CALCULATOR 
HP 41CV CALCULATOR 


2025.00 
5525.00 


HP-41CV 
ystems 


= 
ersonal 
Ce 


PO, Box 1073 
Syracuse, NY. 13201 
800-448-5259 
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Listing 10: The FIT segment procedure PRINTER. This procedure prints FIT's output. The procedure DET AIL... PRINT prints all the 
entries for each line, as well as the totals. The procedure PRINT prints just the total for each line. 


SEGMENT FROCETIURE FRINTERS 
VAR 
DETAIL ¢ ROOLEAN: 
LINES % INTEGER; 
PRINT.UHAT»CHi $ CHAR; 


PROCEDURE РКІМТ..ПАТЕ? 


UAR CMONTH i STRINGC3I3 
КЕСІМ 
CASE MONTH OF 
1: CMONTH $= ‘Jan's. 
2: CMONTH і- ‘Fein’ у 
33 CMONTH $= ‘Mar’; 
4% CMONTH іш АРТ” 
95 CMONTH t= Мач“ 5 
6% CMONTH >; ^ June' 3 
7% CMONTH t= *'Juls'; 
8% CMONTH $= Аца 3 
9; CMONTH іс ‘Sert’; 
10: CMONTH іс ’Oct’s . 
113 CHONTH {= ‘’Nav’ys 
12$ CMONTH $s: “Јес 
ЕМІ; 
URITELN(Ps» IAY}? 2» ” ”» СЮОМТН»” ”» 719”, YEAR? 29% 
ЕМІ? 


FROCENURE HEABING((TITLE $ FILENAME); 
{rrints heading? 


ЕЕСІМ 
(ІМЕ(/Жж”,79); {erint a line of 79 ‘х’ <} 
WRITELNCF) 3 («toto next lins? 


URITECXCF» TLINESE631.NAMED 7 
ШКІТЕ(Р»”ТАХ YEAR '$44-LENGTHOTLINESE631. МАМЕ) 22% 
ШКІТЕСЦМ СР я ТО ІМЕ5І71.ТАХҮЕАК ЯЭТТТІЕ $29)5 
WRITECF я “FILING STATUS 72%) 
CASE ТІІКМЕ5І71.Ғ5 OF 
WRITE CFs’) 7%)3 
WRITECPs “27% )35 
ШМКІТЕ(Р,/37;); 
ШКІТЕ(Р, 479; 
$ ШКІТЕ(Р,/57)3; 

ЕМИ; 

ШКІТЕ(Р› “ EXEMFTIQNS 79; 

ШКІТЕ(Р»УТІ ІМЕБІ71ЬЕХКМ»” 427) 7 

РКІМТ_ ПАТЕ? 

LINE (’K’% 979) з ШКІТЕМ (Е) 7 

IF FSTAT IN С?, 341 

THEN UKITELN(F»^ ’3409’ HUSRBANT 7:12,” WIFE. ^t12»^ TOTAL 7:12) 
ELSE WRITELN(F) $ 

LINES іс 4% 

ЕМІП» {heading} 


tè тор фа о. 


Cn > 64 ^J ға 


FROCEDURE IETAIL.FRINT(OFIKST»LAST } TLINE..NUMs TITLE $ FILENAME) 3 
£rPrints items oy tax line} 
UAR 
LN 5 ТЕМЕ МИМ? 


Listing 10 continued on page 398 
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Listing 10 continued: 


OBJ»sHIIOLsUDOL»TIIQOL$STRINGE 101; 
NEXTFTR % POINTER; 
BEGIN 
IF SCREEN THEN CLEAR? 
НЕАПІМО(ТІТІЕ)) 
FOR LN = FIRST TO LAST ТО 
IF TLINESCLNJ.IFTR <>» NIL {Go not bother unless line has an ITEM} 


THEN BEGIN 
CASE FRINT.. WHAT OF {erini form lane number? 
"А, ‘г! 5 WRITE CPs CLN-MINALINEF1) 52) 35 
^B'»'b^* 4 URITE(F; (LN-MINBLINE 12:2); 


UL "Кес ы 


ЕМП% {case} 


ШКІТЕ(Р у (М) 52) 7 


WRITELN(Ps’ ”ЭТТТІЕ5ГІМ12); {Print mame of line? 
LINES іс LINES t 1; {inwrement the line counter? 
NEXTFTR $- TLINESCLNI.IFTR> {first rointer)2 
WHILE NEXTPTR <> МП. I!O {until the last ITEM 
BEGIN 
WITH NEXTFTR^ DO 
BEGIN 
WRIT FE CP» NAME) $ 
В FIIOLCAMT»0BJ) 3 {convert lornsint to strings 


CASE WHOSE OF 
Н.ПЫМ {і BEGIN 
WRITE CFs “HUS’ (25-1 ЕМСТНЕМАМЕ ) ) ) 5 
ЫКІТЕС_ МСЕ SN BJ} 25) 
ЕМІ; 
Ы ОШМ ¢ BEGIN 
WRITE CPs /ҰМІҒ” (C25-LENGTHCNAME) ) ) 3 
WRITELN(F 068.3: 58) 
ЕМГ) 
T-OUN % BEGIN 
ШМЕІТЕ(Р» 717077 C25-LENGTHCNAME ) ) ) 7 
URITELN((FsOR.J$ 1) 
ENI!; 
ENII; {case} 
LINES $= LINES + 1; 
NEXTPTR ¢ МРТ? 
ЕМІП» {with} 
ENDs4wnile?} 


WITH TLINESCLNI IO {now summarize the line» 
BEGIN 
FOOL CHUS»HIIQL) $ {convert laoansint to string} 
FIIOLCUIF»WIOL)s; {convert lonsint to strings} 
FOOLCTOT,sTOOL) 7 {convert lonsint to strings 


IF FSTAT IN [253] 
THEN WRITELN(F»'^TOTAL^»HIIOL: 45 я ШЛО 13, ТПО $13) 
ELSE URITELN(F»;'TOTAÀL'/»^ *$585;TIOL:13); 
URITELN(F 25$ 
LINES $= LINES + 13 {increment the line counter} 
ENIis {with tlines} 
IF SCREEN 
THEN IF (16 ~ LINES) < 0 {test line counter? 
THEN BEGIN 
WAIT? 


к LINES = 0% 


ELSE IF (54 - LINES) < 0 {test line counter? 
THEN BEGIN 


WRITE CF» СНК (12) ) ? 
HEAIDING(CTITLE? 
ЕМІ» 
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Listing 10 continued: 


ЕМІ» {for} 
IF SCREEN THEN WAIT? 
WRITE CF я СНК(12) ) 3 
ENIis{detail_rrint} 


FROCEDURE FRINT(FIRST;LAST $ TLINE-NUMs TITLE ¢; FILENAME) + 
CONST 
біш ---------- ---------- ---------. ғ { 
VAR 
LN ¢; ТІЛМЕ МИМ; 
HOUOLsWoHOLysTUOLSSTRINGL1IOI; 


КЕСІМ 
IF SCREEN THEN CLEAR; 
HEADINGC TITLE) • 
FOR LN іс FIRST TO LAST 10 
WITH TLINESCLNI DO 
REGIN 
FOOL CHUS ;HIIOL 2 » 
PIOLCUIFsUIOL)s 
РПО ТОТ, TIOL) s 
CASE FRINT.UHAT OF 
A st ist + WRITE (F CL N-MINALINEF1 


: 2)32)3 
«Ву tb" $ WRITE CF (LN-MINBLINE#¢1) 32) 3 
Agr y tut > URITE(CF т (№) 22)? 
ЕМІ; 
ЫКІТЕЕМ СЕ» “ ”,ТІТ(ІЕ5ГІМІ»,»” 45, НПО +12, ЫПОГ 12, ТЛО #12) 3 
IF «LN IN DLINESET) THEN WRITELN(FP 51179); {erint dashed line? 
IF «LN IN SLINESET) irrimnt seraretor? 
THEN BEGIN 
СІНЕ (2:579) 3 
WRITELN(CF) $ 
ЕМІ; 
IF ((SCREEN) ANI (LN IN SFAGESET)) {do not overfill the screen) 
THEN BEGIN 
WATT s; 
CLEAR? 
ЕМІ; 
IF (NOT SCREEN) ANI (LN=37) {do not averfall the rege} 
THEN BEGIN 


WRITE CF я CHR (C12))% 
HEADINGC TITLE)» 
END» 
END sy {with} 
IF РКІМТ. ЫНАТ ІМ Г”77,7:271 
ТНЕМ ЕЕСІМ 
WRITE CRs’ MAXIMUM TAX ВКАСКЕТ”:ұ” 7:20); 
URITELNCF»;MAX.TAXELH..QOUNI1?$ 12» МАХ. TAXEWLOUN1?: 12, MAX TAXETLOUN1:12) 
ЕМІ; 
IF SCREEN THEN WAITS 
WRITE CP ysCHR(12)) 
END? (Print?) 


BEGIN£rrinter? 
Са serrator line is rrinted after г line in SLINESET} 
SLINESET іс [E225;305,37547»54»562»66:765825;865;905,955;72851075:109? 5,1111; 
(а dashed line is printed after a line in SI.INESET? 
ILINESET іс Г21»,29,33,36,45,46»53,61,69,72,75,81,85,89,92,94,97,106%1131; 


{last lines on а SCREEN rate are in SFAGESET} 
Listing 10 continued on page 400 
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Listing 10 continued: 


SFAGESET $= Г22,37,54»,76,90,981: 


CLEAR: 
пет? 
КЕРЕАТ 
DETAIL ¦= FALSE; {control to print deteil} 
CLEAR; 
WRITE (”РКІМТЕК COMMAND --> Adsched А BEosched B Z)form 1040 /)3 
WRITEC^ #)for detail Quit’); 
REPEAT 
КЕАТ(РЕКІМТ ИНАТ ) s 
IF РКІМТ.ШНАТ = 7%” THEN DETAIL $= TRUE 


UNTIL (С FRINT-UHAT IN СА, 7а”, В”, ,727,7:”7,707,”70719; 
IF NOT (С FRINT-UHAT IN ЕС, с 72) 
THEN BEGIN 
WRITELNs "2 
WRITEC’DO YOU WANT TO OUTFUT TO --> FOrinter Sdereen  *'»; 
КЕРЕАТ 
КЕЖІССНІ) 


UNTIL CHi IN ГІ.//Р”,у7р”,”57,75,71) 
IF CHI IN Г”5”7,7571 


THEN BEGIN 
SCREEN $= TRUE; ` 
REURITECPF,;'CONSOLE:^*) 
END 
ELSE BEGIN 
SCREEN $= FALSE; 
REWRITE CRs “PRINTERS 7” ) 
ЕМГ» 
IF DETAIL 
THEN CASE FRINT_WHAT OF 
7а”, 7а” « DETAIL-PRINTCó673107» “СНЕШДЕ А”); 
d ux ê ПЕТАТП. РКІМТ(108»115» ' SCHEDULE R^); 
vuoto et >; DETAIL-PRINT(R»;66»'FORM 1040"), 
ЕМ№І 


ELSE CASE FRINT_WHAT OF 

7а”, С.“ : 

Raih? t 

(t.e 4 

ЕМІ; 
ENDCif}s 

CLOSE(CFP)5$ 

UNTIL FRINT-UHAT IN ГСС уса“ 37 
END;irrinter? 


Text continued from page 396: 


WRITE-ITEMS is called. This procedure scans the 
TLINEs for the existence of ITEMs and writes them to 
"FILENAME.ITEM" when found. 

READER reads the ".LINE" and ".ITEM" files into the 
array and linked lists, respectively. The array read is 
straightforward. When the ITEMs are read in, they must 
be linked to the proper list, which begins with the 
TLINE[LN]. Since each ITEM contains the number of the 
TLINE[LN] to.which it belongs, the correct starting point 
can be found. The list is then traversed to the end and 
the ITEM inserted. Since these lists are short, the whole 
operation goes quickly. If a long list were involved, an 
array could be created to hold the pointer to the last 
ITEM in each list; that would allow direct insertion 
without traversing the list. 
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РКІМТ(67»,107» 'SCHEDULE A’); 
РКІМТ(108»115»”5СНЕГІШДЕ В79; 
РКІМТ (Ву 66, FORM 104079; 


Closing Comments 

I think you will find FIT a useful program and the basis 
for other useful programs. Its framework will permit you 
to add other tax forms with relative ease. If another 
federal form interests you, try adding it to FIT. It won't 
take long. i 

You may also be able to adapt FIT to do your state 
taxes. I live in Delaware, which has a tax form similar to 
the federal form. I had no difficulty using FIT as the basis 
for developing a similar program for the state form. 

Without modification, FIT should help you adjust your 
federal withholding tax, compile thorough and conve- 
nient tax records, and examine the tax consequences of 
different investment strategies.: I hope you find FIT 
helpful in all these ways.8. — : 


Listings 11, 12, and 13 follow on 
pages 401-412 


Listing 11: The FIT segment procedure RW. This procedure reads and writes disk files of tax data. 


SEGMENT FROCEIURE RUCCH ¢; CHAR) sfresds or writes Files af T! INES and ITEMS > 
VAR 

t FILE OF TLS 
FI $ FILE OF ITEM: 


FUNCTION LOOKUFCFN: STRING) i КОО ЕАМ; 
{checks to see if file із on Sisk} 
VAR 
І0К:0..15% 
КЕСІМ 
{$I-} 
RESETCFsFN) 5 
IOR:zIORESULT:; 
CLOSE CF) $ 
{$I+} 
IF (IOR=0) 
THEN LOOKUF: «TRUE 
ELSE KEGIN 
LOORUF ? ZFALSEs; 
IF (І0ОК“>19) THEN URITELN(^IORESIILT FOR FILE FN” IS ”:ТОк»; 
ЕМГ» <еізе> 
ЕМІ {lookup} 


FROCEDURE КЕАПЕК? {reads files of TLINES ng ITEMS} 
CONST FNi=’ LINE’ $ Ғм2-”.ІТЕМ”; 
VAR ST å STRING? 


FN : FILENAME» 


FROCEIIURE REAIICTLINESC(FN 2 FILENAME)» 
UAR 
I ¢ TLINE.NUMS; 
REGIN 
IF МОТ LOONUF(FN?2 
THEN ВЕБІМ 
CLEAR? 
GOTOXY(12720)3 
URITELNC'FILE FN»? NOT FOUND?’ ) 3 
WATT 3 
EXITOREAIL..TLINES?) 
ЕМІ; 
RESET((FL»FN)5 
TLINES ‘= FL^; 
CLOSE€tFL)5; 
FOR I t= 8 TO MAXLINE IN TLINESCII.IFTR $: NIL; 
URITELN('FILE FN: REAU 79; 
ЕМІ; 


FROCEDURE READ_ITEMS(FN ¢; FILENAME) 7 
VAR 


CH ¢ CHAR? 
FT:NEUFT 5 FOINTER?» 


Listing 11 continued on page 402 
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Listing 11 continued: 


КЕСІМ 
IF NOT LOOQKUFCFN) 
THEN REGIN 
CLEAR$GOTOXYC10»10)5 
WRITEC ‘FILE ”,ЕМ»” NOT FOUND 7); 
WAITS 
EXITCREAD_ITEMS) 
ЕМІП; 
RESET(C(FIsFN2)5? 
URITE(C'REAT!'ING FILE ’rFN); 
WHILE NOT EOF(FI) 010) 
ВЕСІМ 
NEUCNEUFT) $ 
MEUFT^ $= FIs 
NEUFT^,NFTR іс NILS 
IF (TLINESCNEWFET™,.TLNUMI.IFTR = NIL) 
THEN TLINESCNEWFT™. Ti NUMILIFTR іс NEWFT 
ELSE BEGIN . 
ЕТ іс TLINESENEUPT^.TLNUMJ,.TFTR5$ 
WHILE (РТТЫМРТЕ «> NIL) 19 FT іс FT^.NFTR; 
FT^.NFTR іс МЕМЕТ? 
ENI!$ 
GET(FI)Ss 
URITEC'.*)* 
ЕМІ XUHILE? 
CLOSE«FI); 
ЕМІП» Kread. items? 


REGINXreader? 
NAMER(’FILE TO BE REAL ”»,5Т,8); 
FN $= СОМСАТ(ЗТ, Мі); 
READT..TLINE CEN) 3 
FN $= CONCATCST+FN2) 7 
READ_ITEMS(FN) 3 
WAITS 

ENLis< reader} 


РКОСЕІШКЕ WRITERS {writes file of TLINES and ITEMS} 
CONST FN1-'.LINE's FN2z:',ITEM'j 
МАК ST % STRINGS 
ЕМ 2 FILENAMES 


PROCEDURE URITE-TLINES(FN $ FILENAME) + 
VAR CH S$ CHAR: 
LN ¢ ТЈ МЕ МОМ? 
BEGIN 
IF L.OORUP(CFN) 
THEN BEGIN 
CLEAR: 
GOTOXY(Os20)5 
URITELNC'FILE '»FN»' ALREAIY EXISTS 7); 


WRITEC ‘TIM YOU WANT TO REMOVE THE OLI FILE Y/N’)? 


КЕРЕАТ 
REAICCH® 
UNTIL (CH IN ГСУ, чу”, “М”, 7719) 
IF С ГН IN L'N'»'n'1) THEN ЕХІТСШЕТТЕК); 
ЕМІ» 
REWRITE CFL: FN) 7 
FL? іс TLINES? 
FUT CFL) > 
CLOSE(FL+sLOCK) 
ENIis< write _tlines} 
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Listing 11 continued: 


PROCEDURE URITE-ITEMS (FN ¢; FILENAME); 
VAR CH CHAR: 
FT ¢ FOINTERS 


LN $ ТІТМЕ МИМ; 
КЕСІМ 
REWRITECFIsFN)s 
FOR LN = 8 TO MAXLINE 10 
IF МОТ (LN IN CALESET) 
THEN BEGIN 
IF TLENESCLNIsIPTR “> NEL 
THEN BEGIN 
ЕТ $= TLINESCLNI.IFTR» 
WHILE (РТ <> NII) IQD 


BEGIN 
БІЗ t= РТ? 
PUT(FJIO S 


ЕТ іс FT^.NFTR 
ЕМІ» £wnile» 
ЕМГІ»<1ғ> 
ЕМІ<1Ғ> 
CLOSE(CFIsLOCK)$ 
ЕМО £urite.items? 


REGINCwri tert 
NAMERC^FILE ТО BE WRITTEN 
FN іш СОМГАТ(56ТЭЕМ)2) 
ЫКІТЕ.ТІІМЕ(ЕМ); 
FN $= CONCATCSTsFN2) 3 


”,5Т,8); 


Listing II continued оп page 404 


GARBAGE PROBLEM? 


Memory Loss * Errors % Crashes * Reboots 


Take out the garbage 
with QUIET LINE © 


SPIKE, SURGE AND 
NOISE SUPPRESSOH 


Six protected receptacles 
Load rating of 15 amps 
Broad band RFI suppression 
Maximum transient current 
of 6000 amps (SX 20и) 


5095 PLUS $1.75 
only FOR SHIPPING 
PROTECTS COMPUTERS, TELEVISION, 
PERIPHERALS, VIDEO GAMES, VCR’ S 
AND OTHER ELECTRONIC DEVICES. 
SUPPRESSES DAMAGING POWERLINE 
TRANSIENTS AND RF INTERFERENCE. 
BWJ TECHNOLOGY, INC. %56214, "Naro, тх 76011 


CHECK, MONEY ORDER, VISA, MASTER CHARGE e TEXAS RESIDENTS ADD 57 


HELP IS COMING 
FOR ALL PERSONAL 
COMPUTER OWNERS: 


Stop going broke buying software 
and hardware to find out it's not 
what you want! 


Enter your name and vital 
information into the: PERSONAL 
COMPUTER OWNERS 
DIRECTORY. Be aware of others in 
your area and nationally who have 
the same interest as you — AND — 


let them know who you аге, so you 
can trade information. Find out 
what is worth buying before 
spending your $$$$. 


The directory will be listed by 
interest and cities. 


To have your information listed and 
place your order for the Directory, 
SEND $19.95 ppd (check or money 
order) plus the following 
information: 


Name, Address, Zip Code, 
Computer Type, Interests, will you 
help others, are you willing to trade 
information? Plus any other vital 
information. 


If you want your name entered, but 
do not wish to receive a directory, 
send only $1.00 and the above 
info. 


Consultants may obtain extra 
space. Send for information. 


MASS. residents add 5% sales tax. 


PERSONAL 
COMPUTER OWNERS, 


! NC. 

P.O. BOX 426 

FEEDING HILLS, MASS. 01030 
(413) 789-1555 
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Listing 11 continued: 


WRITEL-ITEMSCFN) 3 
ЕМВ Ў writer} 


КЕСІМ 
CASE CH OF 
“Қ” $1 READER? 
tW? ¢ WRITERS 
ENB} 
ЕМІ» {rw} 


Listing 12: The program TAXNAMES. Separate from FIT, this program creates the one-dimensional array TITLES and writes the ar- 
ray to the disk file LINENAMS.FTAX. FIT uses the array TITLES to store the names of the lines on form 1040, Schedule A, and 
Schedule B. 


{$L TNAME.FRN.TEXT} 


FROGRAM ТАХМАМЕ5; {prodrem ta creste file of names ûf tex lines? 
CONST 

MAXTLINE = 1153 
ТҮРЕ 

T=ARRAY E1..,MAXTLINEJ OF STRINGE ЗОЛ,» 

VAR 

TITLES % Т; 

ТЕПЕ $ FILE OF Т; 


FROCEDURE WAITS Е 
ЧАК 


50ТОХҮ(16»,233: 
ШКІТЕ(”ЕМТЕК ESCs TO CONTINUE’); 
КЕРЕЛТ 
REALI CCH) 
UNTIL CH=CHR(27)3 
ЕМІ»; 


FROCEIURE URITEFILE? 

REGIN 
REURTTE(CTFILE»'LINENAMS.FTAÀX'); 
ТЕПЕ” {= TITLES: 

FUTCTFILE) s+ 
CLOSECTFILEsLOCK) $? 
ЕМІ; 


FROCEDURE READFILE; 
VAR 
1:1. . MAXTLINES 
BEGIN 
RESET(TFILE»'LINENAMS.FTAX') 3 
TITLES $= TFILE^; 
FOR I t= 1 TO MAXTLINE ПО 


WRITEINCTITLESCII)s 
IF (I МОП 16) = 0 


THEN BEGIN 
WAIT? 
WRITECCHR( 12) ) 5 
ЕМІ, 
ЕМІ; 


ЕМІ; 
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Circle 2 on inr card. 
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Listing 12 continued: 
FROCEIURE ІМІТІ; 


BEGIN 
TITLESCi] $= ‘FILING STATUS Ж ОҒҒЕН5 
TITLESC2] $= “FILING STATUS 7% 

TITLESC3] ‘= ‘FILING STATUS ae o © 
TITLESC4] ‘= “FILING STATUS АД BASF SZ WABASH 
ТІТІЕ5ГІ51 += “FILING STATUS /3 EE 
TITLESC63 t= 'EXEMFTIONS a Id MAXELL En 
TITLESC7J $= “EXEMPTIONS an — 
TITLESC8] $= “WAGES»SALARIES*ETC i кае где (арб. E ceres. lsh арно: 
ТІТІЕСГ91 іс "INTEREST INCOME 3 cartridges. We also carry MAXELL, OPUS and 
WABASH products. All аге 100% certified and 
fully guaranteed. 

ТІТІЕ5Г101 іс “DIVIDENDS ¢ Box of 10 diskettes: 

TITLESCL11J іс “INCOME TAX REFUNIIS ”% RD 

ТІТІЕ5ГІ21 $= “ALIMONY RECEIVED ^$ | | WABASHssi/sd .........- ЭК 

t= 7 Ja MAXELL , TOO LOW TO QUOTE. 

TITLESC13J t= 'BUSINESS INCOME МЕТТЕР ы ы 
ТІТІЕ5Г141 $= ^САРЇ1ТАГ GAIN ”у Sectoring must be specified, 

TITLESC15] t= ‘CAPITAL GAIN DIST ‘+ |^ [| вие осае Vinyl Storage Pages ........ 
TITILESCi46] t= 'SUPFLEMENTAL GAINS ДГ 

ТІТІЕ5ГІ71 t= ‘TAXABLE FENSIQNS % ANNUIT IES 73 
TITILESC18] ‘= "PENSIONS; RENTS» ROYSsFARTNER ^, | | 8" Kas-sette/10......... 

TITLESC193 $= 'FARM INCOME ns 
TITLESE203 іс “UNEMPLOYMENT Ж | 

EM 4 | HARDHOLE DISK PROTECTORS 

TITLESL21] {= “OTHER INCOME М | @ Reinforcing rings of tough mylar 

TITLESC22] t= ‘TOTAL INCOME dit І protect disk hole edge from 

TITLESC23] t= “MOVING EXPENSE ‚$ damage; 

TITLESC24] t= “EMF BUSINESS EXFENSE ¢ Аррїсаїюгв.............. 

TITLESC25] %- “PAYMENTS TO IRA r4 pat sea ba puces 
TITLESC26] t= 'FAYMENTS TO KEOGH ”% DEICUBIVE BERE 

ЕМІ ; < ігі і t T > CLEANING KITS 
Prevent head crashes and 
FROCEIURE INIT»; ensure error-free operation. 
КЕСІМ ОВА 
TITLESC27] “INTEREST FENALTY t$ БЕО C-10CASSETTES ............... 10/37 
TITLESC28]J ‘ALIMONY FALL ^q aaa de box ana labais) 
TITLESC29J t= ‘DISABILITY INCOME 3 ЖУН 
TITLESC30] іс “TOTAL ALJUSTMENTS a Library-Album, as illustrated, 
TITLESC31] t= ‘ADJUSTED GROSS INCOME ' jg b i & 
TITLESC32] :- ‘ADJUSTED GROSS INCOME ‚$ 
ТІТІЕ5ІЗ31 t= ‘DEDUCTIONS 5 m ka 
TITLESC243 t= “32-33 $ ао aoe Circul 
TITLESC35] t= ‘ТАХ T ronkar lighted awitch ae 
TITLESC36] $= “ADDITIONAL TAXES ' $ E RAP a - 
ТІТІЕ5ІЗ71 ‘= ‘TOTAL TAXES ЕП emo dias 
TITLESEL 383] іс “FOLITICAL CONTRIBUTIONS ' We also offer printer ribbons, printwheels, 
TITLESE393 t= ‘CREDIT FOR ELDERLY ‘3 Typs elements BHUIpment Ove s Baier сол 
TITLESC40] :- ‘CHILD ANI! DEPENDENT ty nent furniture and. mahwother at hab eb 
+ / i г А f d and dat | t . Writ 
ТІТІЕ5І411 :- “INVESTMENT CREDIT ; о а тун 
TITLESC42] t= “FOREIGN TAX CREDIT е; 
TITLESC43] іс "ШОКК INCENTIVE ”ұ VISA © MASTERCHARGE « MONEY 
TITLESC44] іл 'JJOES СКЕШІТ 7% ORDERS e CERTIFIED CHECK • FOR 
ТІТІЕ5Г451 t= ‘ENERGY CREDITS r; O TE A IX EOS e CAL 
TITLESC46] $= ‘TOTAL CREDITS (lines 33 to 45)”, SPEC ЫДЫ СА, Ша 
ТІТІЕ5Г471 $= 'RBALANCE (Cline 37 ~ line 44) 3 ORDER $10 © SATISFACTION GUARANTEED 
TITLESC48] ‘= ‘SELF EMPLOYMENT TAX 4 uin dab ды? 
TITLESC49] $= “MINIMUM TAX ; 
PROCEDURE INIT3} PRODUCTS 
RE GIN 8868 CLAIREMONT MESA BLVD. 
TITLESCSO] t= “TAX FROM PRIOR YEAR INU-CRETIT'$ SAN DIEGO, CALIFORNIA 92123 
ТІТІЕ5І511 t= 'FICA ANI! ККТА TAXES i Toll Free 800-854-1555 Order Only 
TITLESCS2] ‘= “TAX ON IRA 3 For Information or California Orders 


Же i 714) 268-3537 
Listing 12 continued on page 406 е 
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Circle 76 оп inquiry card. 


© 


Make Your Dreams 
Come True With 
Computer Shopper 


Now you can expand your system or 
get a new one at prices you had never 
dreamed possible by taking advantage 
of the thousands of bargains each 
month in COMPUTER SHOPPER. 

COMPUTER SHOPPER is THE 
publication for buying, selling and 
trading new and used micro and mini- 
computer equipment, accessories and 
software. 

ә Buy, Sell or Trade 

€ Over 60 Big (11" x 14") pages 

€ Over 20,000 readers nationwide 

€ Classified ad only 12€ a word 
e Hundreds of ads from individuals 

€ Money back guarantee 

New subscribers are entitled to a FREE 
50 word classified ad to use for soft- 
ware or used equipment plus a FREE 
ISSUE all for the low subscription price 
of ONLY $10.00. 

SAVE OVER 50% OFF the single copy 
price of $1.50, Add it up: 


12 issues Q $1.50...... $18.00 
One free issue......... .$1.50 
Free 50 word classified ad$5.00 
TOTAL VALUE........... $24.50 


NOW ONLY $10.00. You save $14.50. 


MasterCard or VISA subscription orders only 
Call TOLL FREE 1-800-327-9920 


Р.О. Box F135 e Titusville, FL 32780 
305-269-3211 


Yes. | want to save money with Computer 


| Shopper. It Ет not 100% satistied with my 


first issue my money will be refunded in tull 

and | get to keep the first issue FREE. 

|] 1 yr. (3rd class) $10.00 

[J | am a new subscriber - send me а 
certificate for a free classified ad. 


COMPUTER SHOPPZR! 


CITY SI ТІР 
L UEFFER EXPIRES 4/3078? | 
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BE 


ЕМІ» 


FROCEDURE ІКМІТ5; 


Listing 12 continued: 


TITLESL S31] 
TITLESCS 4] 
TITLESLS51 
TITLESEL S61 
TITLESES71 
TITLESL[ $81 
TITLESL S9 1 
TITLESC 60] 
TITLESC61] 
TITLESC62] 
TITILESC63] 
TITLESC464] 
ТІТІЕ5І651 
TITLESC66] 


ЕМІ» Canit3} 


GIN 

TITLESL 671 
TITLESL^81 
TITLESL69)J 
TITLESC 70] 
TITLESC/1] 
TITLESC72) 
TITLESC73J 
TITLESC74] 
ТІТІЕ5Г751 
TITLESC 76] 
TITLESC77) 
TITLESC78] 
TITLESC79] 
ТІТ!.Е5(В01 
TITLESC81] 
TITLESC82] 
TITLESC83] 
TITILESC84] 
TITLESL85J 
ТІТІ.Е5Г(861 


BEGIN 


ЕМІ; 


TITLESC87] 
TITLESL88] 
TITLESC89] 
TITLESL903J 
TITLESC91] 
TITIESC92] 
TITLESL93J 
TITLESL 94] 
TITLESC9SI 
ТІТІЕ5Г961 
TITLESC97] 
TITLESC98] 
TITLESC99] 
TITLESC1007 
ТІТІЕ5І1011 
ТІТІ.Е5Г1021 
TITLESE103] 
TITLESE104]1 
TITLESL 10531 
ТІТІЕ5С1061 


ee 99 ее %% op 99 ее 99 гг 99 e. FF әт 


ee 


FROCEDURE ІМІТ4: 


+e 


Фе оф 9*9 қт 


Hy Hon Hon "opu Hou Hoy "n n n 5z n nu n 


ФФ 99? гә ее оь Ф® оф 99 һә 99 op 9*9 Фе Ff .. 


, 


ФФ Фе 99 ce 99 г: 99 ge 99 ег 99? ge ФФ 


Фо 9% te 99 ee еч | {| || og H 


{y Mon te a 


lj ни! 


how t ij ! 


ae "on MH guo! 


“AIVANCEEIC FAYMTS RECEIVER 
‘BALANCE (lines 47 to 53) 
‘TOTAL FICA WITHHELD 

71980 ESTIMATED 
“EARNED INCOME CREDIT 
“AMOUNT FAIT! WITH FORM 4848 
“EXCESS FICA ANI RRTA 
‘CREDIT FOR FEL 
“REGULATED 
‘TOTAL (line 
‘OVERPAID 
‘TO BE REFUNDED ТП YOU 
“AFPLIED TO EST 1981 TAX 
"BALANCE ІШЕ 


cr 
wal 


to 61) 


”50 X OF MEDICAL INS FRENS 
“MEDICINE ANI! DRUGS 

‘1% OF LINE 31 FORM 1040 
‘SUE ТОТА! line 3-line 2 
“BALANCE OF IMS FREMS 
“OTHER MEDICAL ANT DENTAL 
‘TOTAL (lines 4 to 4) 

7322 OF LINE 31 FORM 1040 
‘LINE 7 ~ LINE 8 

‘TOTAL MEI & DENTAL 

“STATE & LOCAL INCOME TAX 
“REAL ESTATE TAXES 

“GENERAL SALES TAXES 
“PERSONAL РКОРЕКТҮ TAXES 
“OTHER TAXES 

“TOTAL TAXES lines 11 to 15 
“HOME MORTGAGE INTEREST 
‘CREDIT & CHARGE CARDS 
“OTHER INTEREST 

‘TOTAL INT (lines 17 to 19) 


“CASH CONTRIBUTIONS 
‘OTHER CASH CONTRIBUTIONS 
' CAaRRYOUER 
‘TOTAL CONTRIBUTIONS 
‘LOSS BEFORE INSURANCE 
“INSURANCE REIMBURSEMENT 
“LINE 25 - LINE 26 
‘$100 OR LINE 27 
‘TOTAL CASUALTY OR THEFT 
“UNION DUES 
“OTHER MISC REDUCTIONS 
‘TOTAL MISCELLANEOUS 
‘TOTAL MEDICAL & DENTAL 
‘TOTAL TAXES 
‘TOTAL INTEREST 
‘TOTAL CONTRIBUTIONS 
“TOTAL CASUALTY QR THEFT 
‘TOTAL MISCELLANEOUS 
“SUM (lines 33 to 38) 
“ADJUSTMENT 


TAX PAYMENTS 


TAX FATT 
TAX ON SF FUEL 
INVESTMENT CO CREDIT 


` М . м м 


ч ъ м ® 


“ м о м м M 


м %ъ м 3 - Г .-. a S ON n. % 


e “SP sep “ы ш, “Eh ту “SP - “Я> су ч» yp ӘБ ow "Sb «ap ‘SS wo» 


~ a %- 8 SN * NS % DN % ғ % 


м м S % NH N = э» agp “> xen AP за» М» “ар SEP ري‎ NEP qu NER 


“> д CÓ «p “SP wu c4 ري‎ 


“a> 


"SP we “ы wp, “ғ” 


wb “EP чы "EDS an 


Listing 12 continued: 


FROCEDURE ІМІТ6; 


BEGIN 
TITLESC107] :- “LINE 39 - LINE 40 و‎ 
TITLESC108J іс “INTEREST INCOME ۶ 
ТІТІЕ5Г1091 t= “TOTAL INTEREST INCOME و‎ 
ТІТАЕЅЕ1101 $ 'IIUIUENI INCOME ” 
TITLESE11131 = “TOTAL DIVIDEND INCOME ”у 
ТІТІЕ5Г1121 $~ ‘CAPITAL GAIN DISTRIBUTION d 
TITLESE1131] і- 'NONTAXABLE DISTRIBUTIONS ” 
TITLESE114] ¢— “TOTAL (lines 5 & 4) dt 
TITLESE1153 ¢= ‘DIVIDENDS BEFORE EXCLUSIONS dt 
ЕМІ; 
REGIN 
ІМІТі; 
ІМІТ2; 
INIT 3$ 
INIT4$ 
INITS 
ІМІТ6; 
ЫКІТЕҒІ Е? 
WAITS 
REAIFILESs 
ЕМІ, 


Stop WHY SHOULD YOU PAY 


excusing FOR THEIR AD SPACE ? ? 


You'll see many large mail order ads, all H 

Our with the lowest price. We think that's Ан қылы ы 

y funny because we know what those Mes nica сатыны ac _ 

e large ads cost and who has to pay for ي‎  — —; 

them — YOU! At Futra Company, we try 

life to provide our customers with true 

value. True value to the customer is not 

away. in larger ads but in better service. Futra 
б has sold through mail order for the past 


four years. Our reputation for fast 


Everyone has an excuse for not се and courteous service has 
seeing their doctor about colorectal lourished. Most of our sales are repeat customers or referrals. We're proud of 
_ that. So, why pay for their ad space? Look over the list of product lines we 
cancer. However, 59,000 people die 


carry and call us when you need a quote on a specific product. Stop paying for 


out of three of these people might FUTRA “Star Values" МЕС E + ‚ SCALL 
be saved by early detection and Microsoft 2-80 Softcard „,,................. $269.00 Xerox 820 . .... | ou сн ысу SEALE 
Microsoft 16K Ramcard . - Limited Stock........ 129.00 Vector Graphics . MONA ие . CALL 
treatment. Videx Videolerm Ж - PRU. oO n 248.00 Altos, 8000 BIDS dai ымымен ер reis БАШ 
` 9 pson “ШУ à MA-QUI. .....,............... 
net ey 7 ЕЕЕ Today JU Zenith 12" Green Monitor .,,,................. 125.00 Scotch URLs | 
have a new, simple, practical way of Бауш 010. eil Modem ,.,;..52525.......-- 319.00 regt к N, Tre PPE анажан ЕРЫ v 
providing your doctor with a stool Worastar 30 fimi) esee 382.00 7410 RH 5500 Е. еа 31.00 
| 1 вас tree | . де A E EAE E EA а a dq. 
T Ир wiol ne pan p erform Peachtree/5 Р 2m тама Жас рсы ыы 350.00 
the guaiac test. This can detect signs шатқа ИТИЙ STRUCTURED SYSTEMS А ‚ 
of possible colorectal cancer in its ж Же, sistem rus Mall Order 10; OBO 4380, 
Lgs dines s pe sopra Байын rye Torrance, СА 90510-4380 
early stages before symptoms MDUNTNI CONFINTA Cmumm OAS armen! 
cm утик Я 
appear. Ask your doctor about а 2 russ жиш шті i ie 5. ge sat 
Anm DATA ЕТЕПИЗ 
uaiac test, and stop excusing your uite 124, Torrance, CA 905 
"s 5. p £y FUT (213) 328-8951 - (800) 421-5006 


TWX 910-349-6211 жону à pace ый th VS. кой и ha or на mene кер, 2 Ta 


COMPANY “SENFTRA танс а a аа ceri s 
биома ms (ілу ечк ad м miada Lab аныз ч» оғ 


American Cancer Society 
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Listing 13: The program TAXTABLE. Like TAXNAMES, this program is separate from FIT. TAXTABLE creates the array TAXRAY 
and writes the array to the disk file FACTORS.FTAX. TAXRAY iz a three-dimensional array that holds the four factors needed to 
calculate a tax: the lower limit of a bracket, the upper limit, the minimum tax for the bracket, and the tax rate. 


{$L TTABLE,.FRN. TEXT> 41% 
PROGRAM TAXTARLE; (ereates a file of tar fuctore for we ty FIT} 


ТҮРЕ 
ТКАСТОКб5=(10ШЕК,РРЕК,НАбЕ'+РЕК); 
FACTORRAY=ARRAY L1..15» ТРАСТОК5Ј OF ТМТЕбЕКГ92) 
T=ARRAY Г1..41 OF FACTORRAY 3 


VAR 
TY : T$ 
TFILE $$ FILE OF Т)? 


PROCEQURE URITEFTLE? 
BEGIN 
REWRITECTFILEs “FACTORS.FTAX’ )$ 
TFILE^ $= ТҮ; 
PUTCTFILE)s 
СІОСЕ(ТЕТЦЕ»Ц ОСК); 
ЕМІ?) 


FROCEDURE ІМІТІЗ; 
{schedule X single tax ғачегѕ lower bracket Jimii2 


ВЕСІМ 

ТҮГ1»1,1 0ОМЕКЛ t= 2500003 
ТҮГІ,2,1 0ШЕК1 іш 340000; 
ТҮГІ»3,10МЕК1 t- 440000; 
ТҮГІ» 4», 0МЕК2 іс 650000; 
TYL1»sSsLOWERJ t= 850000; 
TYL1só6s LOWERJ = 1080000; 
TYL1s7sLOWERJ ‚= 1290000; 
TYL1»8» LOWER 3 $= 1500000; 
TYL1»9» LOUER J t= 1820000; 
TYL1s10sLOWERJ ‚= 23500003 
TYL1:s11»LOWERJ іс 258060060; 
TYL1»s12»LOUWERJ ‚= 3410000; 
TYL1s13» LOWERJ ‚= 41500003 
ТҮГ1»14,10МЕК1 ‚= 55300006 
TYL1»15:LOWERJ іш 5180000; 
TYCisid»s LOWER J t= 1083000, 


ЕМІ» 


FROCEIIURE ІМІТІЕ; 
{schedule X single 
ВЕСІМ 


+ 
9) 


м pagers urrzer brack@etl limit? 


ТҮГІ»1ЭМРРЕКЛ іл 3400005; 
TYCis2sUFFERI іш 440000» 
ТҮС1»3ЭМРРЕК12 іс 650000; 
ТҮС1, 4» ЈҒРЕКЈ ‚= 850000; 
ТҮГІ»ЭЭЙРРЕК2 ‚= 1080000; 
TYL1s6sUFFERJ += 1290000; 
TYL1»7»UFFERJ ‚= 1500000; 
TYL1»8»UFFER3 ¿= 1820000; 
TYL1»9:UPFFERJ іш 2350000; 
TYL1»10»UFFPER3 += 2680000; 
ТҮГІ»11Э,ИҒРЕК12 іт 3410000; 
TYL1»12,; UFFER3 іш 4150000; 
TYL1s13sUFFER]1 $- 5530000; 
TYL1s14sUPFER += 8180000; 
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Listing 13 continued: 
ТҮГ1»19ЭШРРЕК2 
TYCivsi6,UFFERI 
ЕМІ; 


FROCEIURE INIT1C 
{schedule X single 
BEGIN 

TYE1»1» BASE 
TYE1»:2» BASE 
TYLE1»3» BASE 
TYE1»s4»s BASE 
TYE1»sS»BASE 
TYC» BASE 
TYE1»s7»BASE 
TYL1»8» BASE 
TYL 1595; RASE 
ТҮС1,10, КАЅЕ 
ТҮГІ»11»,БАСЕ 
TYCisi2» BASE 
ТҮГІ»13,БАСЕ 
TYL 1:14» BASE 
ТҮГІ»15,ЕАС5Е 
TYE1s1^»sBAÀSE 
ЕМІ; 


FROCEDURE ІМІТІШП; 
{schedule X single 
tax rate? 

REDIN 
ТҮГІ1»1»ҒЕК2 
TYE1s25»FERJ 
TYYE1s:3»FERJ 
ТҮГІ1,4,ҒЕК1” 
TYC 1: S» FER 1 
TYL1»s5»F ER] 
TYE1»s7»FERJ 

` ТҮС1, 8» ҒЕКЈ 


LJ LJ id LJ) L3 Ly L2 Ly ыз 
Ly LJ LJ) CJ LJ UL LJ 


tl f БЕРЕН! 
H n 


>” pe 99 те 99 ъъ ФФ ee Фе 


ТҮГІ1»?,ҒЕЕ2 іс 

ТҮГІ»10»”»ҒЕК1 іг 
TYE1»115;FERJ += 
TYE1»125;FERJ $x: 
ТҮГІ1»13ҒЕК1 іс 
ТҮГІ,14»ГҒЕКПІ іс 
ТҮГІ,15»РЕКІ іс 
TYCisiSsFER] :- 


ЕМІ» 


FROCEIURE INIT2A$ 

{schedule Y married 

bracket Jimit? 

КЕСІМ 

TYL2»1sLOUER 
ТҮГ2,2:( ОМЕК2 
ТҮГ2»,3,1 0МЕК2 
TYE2»s4sLOUERJ 
TYE 25S» LOUER 
ТҮС2»6»1 0МЕК 1 
TYE2»7»LOUERJ2 
TYC? 8 LOUER 
ТҮГ2,9»1 ОМЕК 2 
ТҮГ2»10,10МЕК2 
ТҮГ2»11»1 ОМЕК 2 
ТҮГ2»12»1 ОШЕКЈ 
TYE2»13»LOUERJ 
TYL2»14»s LOUER 


4 RN 
f. 3: |. a 
i : 4 
I ly iw 
" x 


{= 10830060:% 
tm 799999999 k 


є 


с 
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003 
154003 
314003 
82900; 
107200? 
1555003 
205900; 
3260500; 
3865003 
924700; 
7434003 
926200; 
1339200} 
20982003 
3767709; 
5549700) 
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tak ravers lower 


440000” 
520000; 
7600005 
1120006 
160000; 
2020000; 
24600005 | 
2990000; 
35200003 
4580000; 
6000000; 
8560000; 
10940000; 


15240000; 
Listing 13 continued on page 410 
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Circle 248 оп inquiry card. 


АҒА”, ы 


Buy with Confidence 
from the best 


GREAT PRICES, GREAT SERVICE, GUARANTEED 
COMPUTERS, PRINTERS, TERMINALS |1520 
ARV 


© 
ol} 

Zenith 

COMPUTERS: VIDEO ТРАМ INALS 
Altos & MONITORS: 

Apple ADDS Ыз 
Atari Атдек 
Commodore Ampex 
Hewlett-Packard Дәр ba E 
B.M.C. B.M.C. 
Intertec/Superbrain — Hazeltine 
NEC 1.В.М. 
Northstar Lear-Siegler 
Onyx N.E.C. 
Point Four Sanyo 
Sharp Ѕогоє 
Televideo Теһеззіес 


Vector £gnith 


Epson 
1.0.$/Paper Tiger | 
THERMAL Micrortine/Okidala 
Apple М.Р 
Trendcom Novell 
DOT MATRIX Texas Instruments 
Аласот LETTER QUALITY 
Anaden DiablosXerox 
Canironix МЕС. 


modora 


Pascal 
оа Vanguard AP/L 
Double Vision OTHER PRODUCTS 
Smart-Term Bar Code Readers 
Videx pas аасы 

ame Controls 
rare заны Graphics Tabiet 
Dan Paymar Music System 


Numeric Keypads 
Apple | Type-and-Talk 
California Computer Video Digitizers 
Mountain Computer Voice Entry 
Microsoft 
S.S.M. Products 
Thunderclock 


LANGUAGES “ow АК КЕҢЕ $14 95: 
Basic Compiler во0% дее 9 d 
С.1.5. Cobol созде соч 


~ MX 80 F/T 


MONITORS ^ The new 136 
BMC 4 NEC Green Screen column Epson 


NOW IN STOCK printer with graphics and the 
EDUCATORS Friction/tractor MX 80 аге in 
We have the CORVUS stock, WE HAVE THE GRAPHIC 

systems to hook up several PACKAGE FOR MX 80 call, 


Apple computers at once! SILENTYPE PRINTER 
ONLY $344.00 
МЕС А DIABLO PRINTERS а 400 
ч 


CPS Mufti-function cand 
ALL IN ONE: 


SOFTWARE Puaraitat/Sarfat/Clock/Cian 
VıSıCalc 33 .,,,.......... ST59/Reg 5199 
BP1 САЛМУ/АН/ЕСс ,, 299/Heg 399 PLOTTERS 
Тах Preparer by Howardsott . 79/Reg 99 Bauscn&aLomb plotters 


Real Estate Anatyzer.Howardsoft 12&Reg 150 for your computer by 
Creative Financing, Howardsatt 125;/Reg 150 Houston Instruments 
ASCH Express If by SDS.... 55/Лед 65 CALL 
Z-TEAM (CPM) (16 Sector) . . B5/Heg 100 

TRS 80 А ATARI SOFTWARE ТОО 


20% OFF ALL SOFTWARE 


Mail orders ONLY: 

NET PROFIT COMPUTERS 
2908 Oregon Court, Bid Gt 
Torrance, Ca 90503 — 
1(800}421-1520 - 
т Са! 213320-27: © 
Шалды ойы ардыг 


Visit our retar store- 

Net Profit Computers 
521 W Chapman Ave 
Anaheim, Cal 92802 

714 750-7318 
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Circle 243 on inquiry card. 


$ SAVE % 


CALL МЕС. o (202) 322 2747 


COMPUTERS 
NORTH STAR 
HRZ-1Q-64K-HD5 Save over $1600.001!! 
ADVANTAGE 64K-QD $3550 
HRZ-2D-64K-ASM $Call 
HRZ-64K-QD-ASM $Call 
HEWLETT-PACKARD 
HP-85 " 52795 
НР-83 5Са11 


HP Calculators Іп Stock 15% OFF:!! 
ATARI 
800 16K $ 759 


400 16K $ 345 
ZENITH 

2-89 GA $2068 

2-89 All-In-One-Computer $2275 
COMMODORE 

CBM,PET 32K COMPUTER 

LIMITED TIME & QUANITY 5 975 

8032 Large 80 Col. Screen $Call 

8050 Dual Disk Drive 1 Meg 5Са11 

4032 В ог М 40 Col. Screen $Call 

4040 Dual Disk Drive 360K 5Са11 | 

Vic-20 Color Computer $ 275 
INTERTEC SUPERBRAIN 

64K-DD $2775 

64K-QD $3180 
ALTOS SYSTEMS 

ACS 8000-2 1 Meg FD $3150 

ACS 8000-2D 2 Meg $4390 

ACS 8000-10 4 User $6795 
ONYX C8002 $14900 


Verbatim Disketts 
525-01,10 (box of 10) 24.50 
550-01,10 [box of 101! 17,50 


PRINTERS 


DIABLO 630 
NEC SPINWRITER 7730/7710 
NEC 7720 KSR 
NEC 3510/3530 (35 CPS) 
С.ІТОН 
OLYMPIA Е5-100 Typewriter/Inter 
IDS Paper Tiger 445G 
460G 
560G 
ANADEX 9500/9501 
CENTRONICS 730-1 
737-1 
EPSON-MX80 W/Friction Opt. 
MX-70 
MX-100 
OKIDATA MICROLINE 80 
82 
83 


TERMINALS 


TELEVIDEO 920C 
950 


$1050 
INTERTUBE III/Emulator S 725 
ZENITH 2-19 S 820 
ZENITH 12" Green Monitor S 139 
LEEDEX/AMDEK 100 Green Monitor 5 165 
Above items may be ordered by mail or 
phone. Visa & Master Charge accepted. 
Factory Sealed,Manufacturers Warranty 
---Prices Subject To Change--- 


(203) 342-2747 
Multi—-Business 


| Computer Systems Inc 


28 MARLBOROUGH STREET 
PORTLAND, CONN. 06480 
TWX/TELEX 710-428-6345 
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Listing 13 continued: 


TYE2»s1S5»LOUERJ 
TYE2»15» LOUER] 
ЕМІ; 


РКОСЕГОКЕ INIT2BR: 


REGIN 
ТҮС, 1: UFFER 
TYL2s2»UFFERJ 
ТҮГ2,3Э РРЕК1 
ТҮГ2»,АШРРЕК1 
TYL2»S»UFFERJ 
TYL2»s6»UPFER1 
TYL2s7»UFFERJ 
TYL2»s8»UPPER1 
ТҮГ2»9, РРЕК1 
TYL2s10s;UFFER J 
ТҮГ2»11,ОРРЕК2 
ТҮГ2,12,ШЕРЕК1 
ТҮГ2913Э ҒРЕК12 
ТҮГ2,14З0РРЕК 2 
TYL2»1S9»UFFERJ 
TYL2»15»UFFERJ 

ЕМІ; 


РКОСЕШКЕ ІМІТ2С? 


КЕСІМ 
TYL2»1» BASE 
ТҮС2, 2, BASE 
TYL 2:3» BASE 
ТҮГ2» 4, BASE 
ТҮГ2»,5»ВАСбЕ 
ТҮС2,&,ЕАбЕ 
TYC2972BRASE 
ТҮС2,.8, BASE 
ТҮС2,9, BASE 
ТҮГ2,10»,ВА5Е 
ТҮГ2»,11,ЕА5Е 
TYL2»12» BASE 
TYL2»13» КАЅЕ 
TYL2»14»R^6SE 
ТҮГ2,15,Ей5Е 
ТҮС2, 15, КАЅЕ 
ЕМІ; 


LJ Lj LJ Lj iJ LJ LJ J ik 


LJ u CJ لال‎ LI 


FROCEDURE INIT2LD;? 
BEGIN 


ТҮС2»1,РЕК2 
TYL2»2»FERJ 
TYL 2» 3»FERJ 
TYE2«4,FEKR3 
TYL 2» S5;FERJ 
TYLU2s6»sFER3 
TYLU2»7»FERJ 
TYL2»8»FERJ 
ТҮГ2»,9,РЕКЛ 
ТҮГ2»10»ҒЕК1 
ТҮГ2»11»РЕК7? 
ТҮГ2,12,РЕК1 


Фа Фф Фе” Фу *"9 те ФФ 99 99 
H1 .. 13 


ТҮГ2»14»ҒЕК12 

ТҮГ2,15»РЕК2 

TYL2»s155»FER1 
ЕМІ? 


ТҮГ2Ә913,РЕКІ $: 


іш 21540000; 
= 99999999; 


3900005; 


барон 1! 
ке 
к 
~O 
e 
e 
> 


2020000% 


2770000: 

3920000: 

4580000; 
6000000; 
8560000; 
109400003 
16240000; 
21540020: 
797997999737 
9999999995 
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1272000: 
1957800% 
3350200; 
4754400; 
8146400; 
117504003 
11750400; 


ce %% ee ** Lo 99 а. | 
n E y 


Listing 13 continued: 


FROCEDURE INIT 3A; 


{schedule YS married tax 


lower brackol limit} 


КЕСІМ 
TYC3s1sLOWERJ 
TYL3» 2» LOUERJ 
TYE3» 3» LOUER 
TYE3»4»s LOUERJ 
TYE3sS5s;LOUERJ 
TYLE3»s6» LOUER 
TYE3»7sLOUERJ 
TYE3»8» LOUERJ 
TYL3»9» LOUERJ 
TYE3»10» LOUERJ 
TYE3»311»sLOUER]J 
TYL3»s12» LOUER J 
TYL3»13» LOUERJ 
TYL3»14»s LOUER J 
TYE3»s15» LOUERJ 

“ ТҮГЗ,16,1 ОШЕКЈ 

ЕМІ; 


FROCEDURE ІМІТЗЕ?; 

КЕЗІМ 
ТҮГ5,1ЭМРРЕК12 
TYE3»2»;UFFERJ 
ТҮГ 3» 3s ПРРЕКЈ 
TYE3s4»UFFERJ 
TYU3» SUFFER) 
TYE3»65;UFFERJ 
TYE3»7sUFFERJ 
TYE3»8»sUFFERT 
ТҮГЗ»9»ШМРРЕК2 
TYL3s10 ;UFFER 
ТҮГЗ»11»ИРРЕК2 
TYE3»12»UFFERJ 
TYC Sei SsUF PERI 
TYCSs14e/UF FER 
TYC 3215, UF FER 
TYCSs16,UF FER 

ЕМІ; 


PROCEDURE ІМІТЗС; 

REGIN 
TYE3»1»RASE 
TYL 3» 2» RASE 
TYL3»s 3» KASE 
TYL3»s45 КАЅЕ 
ТҮЗ? 5» КАЅЕ 
TYE3s65s КАЅЕ 
TYL3»s7»BASE 
TYL35»8»s BASE 
TYE 3» 95; BASE 
ТҮСЗ»10› КАЅЕ 
ТҮСЗ, 11, КАЅЕ 
TYE3»12» КАЅЕ 
TYL3»s13»RASE 
TYC3»14» RASE 
TYE3»;155RASE 
TYC3»s165s BASE 

ЕМІ; 


tJ uJ LJ Lj LJ LI Сі LJ 


LJ LJ LJ uu cy LJ LJ 


ФФ ce %% ео 99 зе 99 г %% 


ce 99 э» 99 oe ы. 11 qp H if H 


ФФ %% 


ФФ му Ф% ә OF 


ФФ چچ‎ 


ee 9*9 «е %% of ** ee Il | 


+» 99 ее 99 9249 %% гә %% 


ФФ 
Фф 7% Фф %Ф% о» OF OF н H E i! Hi ії Н ! 


"1 


ғаәзеге 


1700003 
2750008 
280000; 
995000; 
800000; 
1010000; 
ооох 
1 
1 


2290000; 
30006000; 
4230000; 
2470000; 
8120000: 
10770000 
799227795 


1760000; 

22900003 
3000000% 
4280000; 
2470000; 
6120000; 
1077000: 
279925999 
99999999 


ча» ча» 


00% 
14700% 
315003 
702003 
113250; 
1636503 
225250: 
410050; 
408100: 
656000; 
983900; 
1675100; 
237720038 
4073200; 
2875200» 
99735200; 


filing geraraetels 


Listing 13 continued on page 412 


Circle 90 on inquiry card. 


MORE DISCOUNTS ON PAGES 443 AND 109 


[dcommocdore 


"ы CBM 


Business' 
=, ажа Computer 
A کے‎ CALL FOR 


BEST PRICE 


Personal 
Computer 


ы. 
CALL FOR З «ШЕР 
BEST PRICE е” 


16K, 32K & 48K AVAILABLE 
WE CARRY 100075 
OF HARDWARE AND 


SOFTWARE ITEMS! 
CALL OR WRITE 
FOR A LIST 


= Ж 
Personal Computer 


$259 


| Color е Graphics * Sound 


More Discounts on.... | 
(барр computer 


pa € 


ATARI 
CALL US FIRST! 


| ORDER TOLL-FREE | 
800-854-6654 


IN CALIFORNIA AND OUTSIDE 
CONTINENTAL US 


(714) 698-8088 
Send Orders To: 
COMSUMGr 

COMPUTES Mail Order 


8314 Parkway Drive 
La Mesa, Calif. 92041 


PLEASE READ ORDERING INFORMATION 
ON PAGES 442 AND 109 
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Listing 13 continued: 


PROCEDURE INITZID; TYEAs10sUFFERJ t= 4470000; 
BEGIN TYC4»11:UFFERJ t- 60600003 
TYE3»s1;PERJ t- 143 ТҮС4›12,0РРЕКЈ += 8180000; 
ТҮГ3»2,ҒЕК2 $= 143 TYC4913,UF PERI іш 108300003 
ТҮСЗ,3,РҒЕКЈ : 18) ТҮГ4»14%ШРРЕК2 іш 16130000; 
ТҮС3,4ЭРЕКІ t= 213 TYEA;15;UFFERJ  t- 999999993 
ТҮС3»5РҒЕК2 t= 243 TYE4s155UPFER)J $= 99999999) 
TYC25;6,;FERJ $= 283 ЕМІ; 
ТҮС3,›7,РЕКЈ t= 323 
TYE3;8»FERJ t= 373 PROCEDURE INIT4C3 
ТҮГЗ,9,РЕК1 іс 433 REGIN 
ТҮС3,103ҒЕҢ1 із 49: ТҮСА4›1, ВАЅЕ J t= 00% 
TYE2»11sPERJ t= 543 ТҮГ4»2»ВА5Е J t= 294003 
ТҮЇЗ,12,РЕК1 $+ 59) TYLC4» 25 BASE J t- 63000; 
ТҮС3,13,РЕКЈ t= 643 ТҮС4,4› ВАЅЕ J іш 1026003 
TYC39149PERJ] 2% 493 ТҮГ4,5,ВА5Е J {= 170800; 
TYE3»15,;FERJ $= 703 ТҮС4»6» БАЗЕ 1 {- 2476003 
TYE2»145»FERJ t= 70} ТҮС4›7› ВАЅЕ J t- 3308003 
ЕМІ; ТҮС4,8› BASE 1 t. 4951003 
ТҮС4,9› ВАЅЕ 1 іш 6859003 
ТҮС4,10› ВАЅЕ 1 t= 908500; 
PROCEDURE INIT4A} TYC4eii+BASE J t= 13961003 
{schedule Z head of househeld TYL4:12:BASE 1 = 2254700; 
Dee LEAL T0605 TYCA»13»BASE 1 += 3505500; 
ТҮС4›14, BASE 1 іш 5175000; 
BEGIN ТҮС4,15› BASE 1 іс 87790003 
TYCA» i LOWER] .- 220000; ТҮГ4»16»ВА5Е J t= 9999995; 
TYE4»2»LOUERJ $= 4400003 ЕМІ) 
ТҮГ4»3910шЕК2 іш 6500003 ‚ 
ТҮГ4»4910ШЕКІ :- 8700001 PROCEDURE INITAL; 
ТҮГ4»5910ШЕКІ — t- 1180000; BEGIN 
TYLAs6sLOWERJ t= 1500000; TYLA»1;PERJ :- 14; 
ТҮС4»7910ШЕК1 t- 1820000; TYLAs2:FERJ t= 163 
ТҮГ4»8910ШЕКІ — t. 23500003 SS oe ы ы, 
TYEA4,;9;LOUERJ t= 2880000; TYL4s 4»PERJ i- 22% 
ТҮС4,10›0МЕКЈ $= 3410000; TYL4;S;PERJ ¢ 24%; 
ТҮС4›11,0МЕКЈ t= 44700003 TYLAs6sPERJ t+ 261 
ТҮГ4912910ШЕКІ ‘= 60600003 ТҮГ4»/ЭРЕКТ іш 313 
TYEAs13» LOUERJ і- 8180000; TYL4s8;PERJ :7 36; 
TYCAs14» LOWERJ бл 10800000; ТҮС4»9эЭРЕК1 іш 42; 
TYE4As15» LOUERJ іш 16120000; ТҮС4»10>ҒЕК1 іс 46i 
ТҮС4», 165» ОШЕКЈ - 999999929; ТҮГ4»11ЭРЕК2 іт 54% 
ЕМІ; ТҮС4›12,РЕКЈ ‘= 59) 
ТҮС4»,13,РЕКЈ $= 63) 
PROCEDURE INITAR; ТҮГ4»14ЭРЕК2 t= 483 
REGIN ТҮС4»15ЭРЕК2 $= 703 
TYEA»1;UFPERJ {$ 4400003 ТҮС4,16,РЕКЈ ік 70% 
ТҮС4› 2» UFFERJ t- 6500003 ЕМІ? 
TYE4» 3;UFPERJ t 870000; 
ТҮС4›4› ЈРРЕКЈ !- 11800003 REGIN 
TYE4» 5» UPPER] += 1500000; INITIASINITIBSINITIC$SINITIDs 
TYEAs5sUFFER 3 e 1820000; INIT255$ INIT2B$INIT2CS$INIT2LDS: 
TYLA;2»UPFERJ += 2350000; ІМІТЗАІМІТЗЕ ІМІТЗСҘІМІТЗІ; 
TYE4»8»UFPERJ ::- 2880000: INITAA: INITAB?$ INITACS$INITAI!S: 
ТҮГ4%9ЭШРРЕКІ t= 3410000; WRITEFILES 


ЕМІ, 
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System Notes 
Double-Width Silentype 
Graphics for Your Apple 


Charles H. Putney 
18 Quinns Rd. 
Shankill 
County Dublin 
Ireland 


Now your Apple II computer can 
print double-sized graphics on your 
Silentype thermal printer. Using the 
method presented here, each pixel on 
the Apple’s high-resolution (hi-res) 
screen is represented by a two-by-two 
array of dots on the printer, 

To generate double-sized graphics, 
first load a picture into either of the 
Apple's hi-res screens. Then load the 
program given in listing 1 or 2 start- 
ing at hexadecimal] location 800 (2048 
decimal). Set the parameters accord- 
ing to table 1 and begin execution at 
800 hexadecimal (using either 800G in 
the monitor or CALL 2048 from 
BASIC). The printer will dump the 
chosen hi-res page in either normal or 
inverse video mode. 


How It Works 

The Silentype printer is connected 
to the Apple with a small serial inter- 
face card that plugs into one of the 
peripheral slots inside the computer. 
This card provides two-way serial 
communications between the com- 
puter and the printer. If the card is 
plugged into peripheral slot 0, the 
output to the printer is addressed at 
hexadecimal memory location C081, 
and the input is at C084 (— 16255 and 
—16252 in decimal). To determine 
the new port addresses if the card is 
plugged into a different slot, multiply 
the slot number by hexadecimal 10 
(or 16 if working in decimal) and add 
the result to the above memory loca- 
tions. 

The high-order bit (7) of bytes read 
from the printer (location C084 hexa- 
decimal) is set (1xxxxxxx) when the 
printhead is fully returned to the left 


margin and is reset (Oxxxxxxx) if the 
printhead is anywhere else. 

The Silentype expects data to be 
transmitted to it in 16-bit words, one 
for each movement of the printhead 


or paper roller. Since writing a byte 
of data to the output port at location 
C081 results in the low-order bit (0) 
being transmitted (only bit 0 of the 

Text continued on page 423 


Parameter Location Table 


Parameter Location 
NORMAL / INVERT 
SLOT NUMBER 
HI-RES PAGE 
PAGE LENGTH 


$803 (2051) 
$804 (2052) 
$805 (2053) 
$806 (2054) 


Setting 


NORMAL = $FF(255), INVERT = $00 (0) 
SLOT 1=$10 (16), SLOT 2 = $20 (32) ETC 
PAGE 1 - $20 (32), PAGE 2- $40 (64) 
159 LINES = $9F, 192 LINES = $CO 


Table 1: Parameters which must be set before running the Silentype thermal-printer 
double-width graphics program. The desired parameter values are stored in the 


memory locations shown. 


Circle 122 on inquiry card. 


00 MINI-SYSTEMS 


IEEE-696 S-100 Compatible 
Special Offer 


ЕКС-1 $7995 — CPU, 4 RS232 SERIAL PORTS, 64K STATIC RAM, 10 SLOT 
BACK PLANE,28" DOUBLE DENSITY, DOUBLE SIDED FLOPPIES OR A 
SMB 54" WINCHESTER, 68KFORTH! SYSTEMS LANGUAGE WITH 
MACRO ASSEMBLER, ALL INTERGRATED INTO DESK TOP CABINET, 
BURNED-IN AND TESTED. 


ERG-II $9795 — SAME AS ERG-I EXCEPT FOR MASS STORAGE; ERG-II 
HAS A 5МВ 54" WINCHESTER AND ONE 8” DOUBLE DENSITY, DOUBLE 
SIDED DRIVE. 


ERG-III $12995 — CPU, 4 RS232 SERIAL PORTS, 256K DYNAMIC RAM, 10 
SLOT BACK PLANE, 5MB 5%” WINCHESTER AND ONE 8” DOUBLE DEN- 
SITY, DOUBLE SIDED DRIVE, IDRIS? MULTI-USER, MULTI-TASKING 
OPERATING SYSTEM AND C COMPILER, ALL INTERGRATED INTO 
DESK TOP CABINET, BURNEDIN AND TESTED. 


ERG-IV $18995 — CPU, 8 RS232 SERIAL PORTS, 512K DYNAMIC RAM, 0 
SLOT BACK PLANE, 24MB 8” WINCHESTER AND 20 MB и” TAPE CAR- 
TRIDGE, IDRIS? MULTI-USER, MULTI-TASKING OPERATING SYSTEM 
WITH BOTH C AND PASCAL COMPILERS, ALL INTEGRATED INTO 
DESK TOP CABINET, BURNED-IN AND TESTED. 


8MHz CPU Standard, 10MHz Optional; OEM Pricing for CPU, Card Sets and 


Integrated Systems Available. 
Trademark ! ЕКС; ? WHITESMITHS LTD. 


30 Day Delivery for Integrated Systems with valid purchase order 


EMPIRICAL RESEARCH 
GROUP, INC. 
POB 1176 
MILTON, WA 98354 
206-631-4855 


United Kingdom 
MicroAPL LTD. 
London 834-2687 


Australia/New Zealand 
5.1. MicroComputer 
Prod. LTD. 
Sidney 231-4091 
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System Notes 
Listing 1: A 6502 assembly-language program that will provide hard copy of Apple graphics displays by dumping the contents of the 
Apple high-resolution graphics screen to the Silentype thermal printer. This screen print uses a two-by-two array of dots on the 


paper for each pixel on the screen. The program is loaded and executed at memory location 800 hexadecimal (2048 decimal). 


ASM 


0800- 4С 7F 09 1000 GRAPH JMP PICTUR GET RIGHT TO IT 


1010 * 
1020 * 
ОЗО eee Ж 
1040 * 
1050 * 
1060 * INPUT AND OUTPUT ADDRESSES 
1070 * 
1080 * 
1090 
С081- 1100 STROBE .EQ 5С081 PRINTER STROBE 
CO84— 1110 RETURN .EQ 5С084 PRINTER CARRIAGE RETURNED 
1120 * 
1130 -* 
LLAD 2 ج‎ ee нақысты да Ы 
1150 * 
160-2 
1170 * CONSTANTS AND VARIABLES 
1180 * 
1190 * 
1200 * 
0803- FF 1210 NEG .DA #SFF POS/NEG PICTURE (POS - SFF , NEG - 500) 
0804- 10 1220 SLOT .DA %510 SLOT NUMBER (: SLOT ONE ) 
0805- 20 1230 PAGE .DA %520 HI RES PAGE (PAGE 1 - 20, PAGE 2 - 40) 
0806- СО 1240 LEN .DA %5СО НІ RES PAGE LENGTH ( 59Е-157 , 5С0-192) | 
0807- 00 1250 DOTS DA. #*—* DOTS DATA 
0808- 00 1260 WINDS .DA #*-* WINDING DATA 
0809- 00 1270 STEPX .ПА #*-* OLD Х STEP 
O80A- OO 1280 STEPY  .DA #*-* OLD Y STEP 
O80B- OO 1290 DIRX ‚РА %х-х X DIRECTION 
080С- OO 1300 DIRY ‚ПА #*-* Y DIRECTION 
O8OD- OO 1310 SUML .DA #*-* SUM - LOW BYTE 
O80E- OO 1320 SUMH ‚ПА #*-* SUM -- HIGH BYTE 
080F- 03 1330 WIND .DA %503 STEPPER WINDING TABLE 
0810- 02 1340 .DA %502 
0811- 06 1350 .DA %506 
0812- 04 1360 .DA #504 
0813- ОС 1370 .DA %5ОС 
0814- 08 1380 .DA %508 
O815= 09 1390 .DA %509 
0816- 01 1400 ‚ОПА #501 
0817- ОО 1410 XL .DA #*-* PIXEL X COORDINATE - LOW BYTE 
0818- 00 1420 ХН DA #*-* PIXEL X COORDINATE - HIGH BYTE 
0819- 00 1430 Ү ‚ПА #*-* PIXEL Y COORDINATE 
0060- 1440 ADRESL .EQ 560 Y ADDRESS - LOW BYTE 
0061- 1450 ADRESH .EQ 561 Y ADDRESS - HIGH BYTE 
081A- OO 1460 XMOD7 .ПАйя%-х TEMP FOR REMAINDER 
OSIB- ОО 1470 ADRESX .DA #*-* X ADDRESS - USED AS INDEX 
081С- 00 1480 XMASK  .DA #*-* MASK FOR PIXEL 
081р- 00 1490 PRINT .ПА #*-* PRINT LINE FOR TRANSLATION 
1500 * 
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Listing I continued: 


081Е- 
0821- 
0823- 
0826- 
0828- 
О82А- 
082D- 
0830- 
0833- 
0834- 
0836- 
0838- 
083B- 
083D- 
0840- 
0842- 
0845- 
0847- 
О84А- 


084B- 
084D- 
0850- 
0853- 
0855- 
0857- 
0858- 
085A- 
085B- 
085р- 


А9 
8р 
20 
АО 
А2 
СА 
DO 
88 
DO 
60 


04 
10 
07 
01 
ОЕ 
81 
08 
07 


ED 
ІС 
81 
18 
81 
ІС 
81 
OC 
8l 


OO 
08 
lE 
02 
FF 


FD 


FA 


08 


08 


СО 


08 
08 


CO 


CO 


CO 


CO 


08 
08 


I 


* 


t+ Ж Хх X Жж E € ж 


CLOCK 


CLK} 


ж 


ж 


+ + ж ж ж 


ROUTINE 


PRINTS LDA 


РКІМІ 


ж 


хх + х ж 


STA 
JSR 
LDY 
LDX 
DEX 
BNE 
DEY 
BNE 
RTS 


SLOT 
#510 
DOTS 
#501 
#5ОЕ 


5ТКОВЕ,Х 


WINDS 
DOTS 


CLK1 
#51С 


5ТКОВЕ,Х 


#518 


5ТКОВЕ,Х 


#51С 


STROBE, X 


%5ОС 


STROBE, X 


TO PRINT 


ROUTINE TO CLOCK DATA TO PRINTER INTERFACE 


X REGISTER CONTAINS SLOT NUMBER TIMES SIXTEEN 
DOTS AND WINDS ARE CHANGED UPON EXIT 


GET SLOT NUMBER 
SET INDEX 

GET BOTTOM WORD 
MASK IT 

MAKE E OR F 

CLOCK IT IN 

SHIFT TOP WORD 
CARRY INTO BOTTOM 
DEC LOOP 

DONE 16 TIMES ? 


* 
ж 


ж 


CLOCK ІМ 
ТНЕ ҒООК 5ТОР СОПЕ5 


ж 
ж 


ж 


DOTS 


NO MOVEMENT 

SEND IT 

DELAY LOOP 

FOR DARKER PRINT - LENGTHEN THIS DELAY 


ENOUGH X ? 


ENOUGH Y ? 


ROUTINE TO INCREMENT OR DECREMENT 
POINTER TO WINDING TABLE AND KEEP 
IT IN THE RANGE O TO 7 


Listing 1 continued on page 416 
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Listing 1 continued: 


Q85E- 
0860- 
0861- 
0863- 
0865- 
0867- 
“ 0868- 
0869- 
086B- 


086D- 
o86F-— 


0870- 
0873- 
0876- 
0878- 
087В- 
087E- 
0881- 
0884- 
0886- 
0889- 
088С- 
О8ВВЕ- 
0890- 
0891- 
0893= 
0894- 
0896- 


0897- 
О89А- 
089р- 
O89F— 
O8A2- 
08A5— 
ОВАВ- 
08A9- 
ОВАА- 
O8AB- 


416 


10 
CA 
10 
A2 
10 
E8 
8A 
C9 
90 


A2 
60 


07 


OC 
07 
08 


08 
02 
00 


ОА 
OC 
lE 
JE 
OA 
OF 
08 
00 
07 
LE 
11 
FF 


FD 


FA 


09 
ОВ 
22 
5Е 
09 
ОҒ 


08 
08 


08 
08 
08 
08 


08 
08 


08 
08 


08 
08 
08 


2060 
2070 
2080 
2090 
2100 
2110 
2120 
2130 
2140 
2150 
2160 
2170 
2180 
2190 
2200 
2210 
2220 
2230 
2240 
2250 
2260 
2270 
2280 
2290 
2300 
2310 
2320 
2330 
2340 
2390 
2360 
2370 
2380 
2390 
2400 
2410 
2420 
2430 
2440 
2450 
2460 
2470 
2480 
2490 
2500 
2510 
2520 
29:30 
2540 
2550 
2560 
2570 
2580 
2590 
2600 
2610 


ж 


ж 


STEPER BPL 5ТЕРІ POSITIVE STEP 
DEX DEC STEP 
ВРІ, STEP2 WRAPAROUND? 
LDX %507 START AT TOP 
BPL STEP2 ALWAYS JUMP 
STEP1 INX INC STEP. 
TXA E y ug 
CMP %508 ' WRAPAROUND? 
BCC STEP2 NO m 
LDX %500 START:AT BOTTOM 
STEP2  RTS 
* 
* 
хХ-................................---------------------------.--.--- --. * 


MOVEY LDX STEPY GET OLD Y, 
LDA DIRY GET Y DIREC ‘ON 
BEQ MOVEY2 NO MOVEMENT e 
JSR STEPER INC OR DÉC г us 
STX STEPY | SAVE NEW POSIT! 2; 
LDA WIND,X GET ¥ WEYDINGS 7 
STA WINDS PASS IT f avi 
LDA %500 Jui i-o iU 
STA DOTS NO DOT. ` , si X 
JSR CLOCK CLOCK ‘THE. DAA 5: 
рү #$11 DELAY IK Ps еб 
LDX #$ЕЕ ў Қаға 

MOVEY1 DEX "i We D 
BNE MOVEY1 ENOUGH X $313: 
DEY АЙ”) $ 1 LN 
BNE MOVEY1 ENOUGH (Усер fad 

MOVEY2 RTS BEIM. 

* ‚ оты 

ж Яғ [ E 

* аас 

: 719, 

ж . 

ж ROUTINE ТО MOVE ALONG Х AXIS (PRINTHEAD) 

ч 

ж * 

MOVEX LDX STEPX GET OLD X STEP 
LDA DIRX GET X DIRECTION 
BEQ MOVEX2 МО MOVEMENT ? 
JSR STEPER INC OR DEC 
STX STEPX SAVE NEW POSITION 
LDA WIND,X GET Y WINDINGS 
ASL 
ASL 
ASL 
ASL NOW X WINDINGS 
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Listing 1 continued: 


ОВАС- 
ОВАҒ- 
O8B1- 
O8B4— 
08В7- 
O8B9— 
OS8BB- 
OBBC- 
O8BE- 
O8BF- 
08С1- 


О8С2- 
08С5- 
08С7- 
08С8- 
98С9- 
ОВСА- 
O8CC- 
O8CF- 
08р1- 
08D2- 
08D3- 
08D4— 
0805- 
08р7- 
O8DA- 
O8DC- 
O8DF- 
08Е1- 
08Е2- 
ОВЕЗ- 
08Е4- 
08Е5- 
O8E6— 
O8E8- 
O8EB- 
OS8ED- 
OSEF- 
08Ғ1- 
O8F3- 
O8F5- 
O8F8- 
ОВҒА- 
OBFC— 
ОВҒЕ- 


BD 
А9 
BD 
20 
АО 
А2 
СА 
рО 
88 
рО 
60 


08 
00 
07 
lE 
02 
40 


FD 


FA 


19 
07 


61 
19 
30 


61 
05 
61 
19 
08 


60 
l9 
40 
06 
60 
28 
60 
19 
80 
O6 
60 
50 


08 


08 
08 


08 


08 


08 


08 


08 


08 


2620 
2630 
2640 
2650 
2660 
2670 
2680 
2690 
2700 
2710 
2720 
2730 
2740 
2750 
2760 


2770 
2780 


2790 
2800 
2810 
2820 
2830 
2840 
2850 
2860 
2870 
2880 
2890 
2900 
2910 
2920 
2930 
2940 
2959 
2960 
2970 
2980 
2990 
3000 
3010 
3020 
3030 
3040 
3050 
3060 
3070 
3080 
3090 
3100 
3110 
3120 
3130 
3140 
3150 
3160 


MOVEXI 


BNE 


MOVEX2 КТ5 


WINDS 

%500 

DOTS NO DOTS 

CLOCK CLOCK THE DATA 
%502 ” DELAY LOOP 

#540 

МОУЕХ1 .ENOUGH X ? 

MOVEX1 ` ENOUGH Y ? r 


* ROUTINE TO CALCULATE ADDRESS OF 
ж PIXEL AT XH,XL AND Ү AND RETURN 
* ACC POSITIVE IF ITS ON 


PIXEL 


ADD1 


X GET Y 
%507 GET Y2 - ҰО 
MOVE INTO POSITION 
ADRESH 
Y GET Y AGAIN 
%530 MASK INTO Y5 - Y4 
MOVE INTO BOTTOM TWO BITS 
ADRESH ADD TO EXISTING 
PAGE HI RES PAGE 
ADRESH FINISHED WITH ADRESH 
Y ! 
#508 СЕТ ҮЗ ONLY 
MOVE INTO ADRESL BIT 7 
ADRESL 
Y 
#540 CHECK Y6 
ADD1 ZERO ? 
ADRESL 
#528 ONE LINE ОҒ PIXELS ( 40 DEC ) 
ADRESL 
Y 
%580 CHECK Y7 
ADD2 ZERO ? 
ADRESL 
%550 TWO LINES ОҒ PIXELS ( 80 DEC ) 


Listing I continued on page 418 
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Listing 1 continued: 


0900- 
0902- 
0903- 
0902- 
0908- 
0О9ОВ- 
ӨЭОЕ- 
DOII- 
0914- 
09165 
0919- 
091C- 
O91E= 
9921- 
0923= 
092 4- 
0927-— 
092А- 
09g2C- 
092Е= 


0932= 
0933- 


9935- 
0938= 
0939= 
093ВБ- 
993С- 
093F- 
0942— 
0945- 
0947- 
094А- 
094D- 


094Е- 
0950-- 
0953- 
09565 
0959= 
095С- 
095Е= 
0960- 
0963= 
0966- 
0969- 
096B- 
096E- 
9971- 


418 


85 60 
38 
А2 
АП 
8D OD 
AD 18 
8D OE 
AD OD 
ЕЗ 07 
8D OD 
AD OE 
Е9. 00 
8D ОЕ 
30 04 
ЕВ 

4C 11 
AD GD 
69 07 
8D 1A 
1B 


00 
17 


01 
1А 


30 04 


4C 38 
1С 
1В 
60 
03 
IC 


ЕЕ 
ОВ 
20 97 
04 
84 
ES 
DI 
OB 
04 
84 
10 06 
20 297 
4C 63 
А9 06 


08 
08 
08 
08 
08 


08 
08 


08 


09 
08 


08 
08 


08 


09 
08 
08 


08 
08 


08 
08 
08 
СО 


08 
08 
СО 


08 
09 


3170 
3180 
3190 
3200 
3210 
3220 
3230 
3240 
3250 
3260 
3270 
3280 
3290 
3300 
3310 
3320 
2320 
3340 
3350 
3360 


3370 
3380 


3330 
3400 
3410 
3420 
3430 
3440 
3450 
3460 
3470 
3480 
3490 
3500 
3510 
3520 
3530 
3540 
3550 
3560 
3570 
3580 
3590 
3600 
3610 
3620 
3630 
3640 
3650 
3660 
3670 
3680 
3690 
3700 
3710 
3720 


ADD2 


ADD3 


ADD4 


ADDS 


ADD6 


ж 


х + жо ж ж ж 


5ТА 
SEC 
LDX 
LDA 
STA 
LDA 
STA 
LDA 
SBC 
STA 
LDA 
SBC 


CARRET LDA 


CARI 


CAR2 


CAR3 
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STA 
JSR 
LDX 
LDA 
BPI. 
LDA 
STA 


ADRESL 

#500 INITIALIZE COUNT 

XL 

SUML USE AS TEMP 

XH 

SUMH USE AS TEMP 

SUML BEGIN DIVIDE 

#507 BY SEVEN 

SUML 

SUMH 

#500 

SUMH 

ADD4 BELOW ZERO ? 
ADD TO COUNT OF SUBTRACTIONS 

ADD3 REPEAT 

SUML GET SUML AGAIN 

%507 RESTORE ТО > ZERO 

XMOD7 REMAINDER 

ADRESX LATER INDEX 

#501 BUILD MASK 

XMOD7 

ADD6 SHIFT IF POSITIVE 
SHIFT MASK 

ADD5 REPEAT 

XMASK NOW WILL MASK CORRECT BIT 

ADRESX USE FOR INDEX 

( ADRESL ), Y 

NEG SHOULD WE INVERT 

XMASK EXTRACT PIXEL 
PIXEL ON IF ACC - 


#5FF 
DIRX 
MOVEX 
SLOT 


RETURN , X 


CARI 
#501 
DIRX 
SLOT 


RETURN , X 


CAR3 
MOVEX 
CAR2 
#506 


ROUTINE TO RETURN PRINTHEAD AND 
SPACE CARRIAGE DOWN SIX DOTS 


SOMETHING NEGATIVE 
RETURN PRINTHEAD 
NUDGE IT 

GET SLOT NUMBER 
CHECK MICROSWITCH 
KEEP NUDGING 
SOMETHING POSITIVE 
NOW BACK A LITTLE 
GET SLOT NUMBER 
GET STATUS 

ENOUGH ? 

NO, NOT QUITE 

KEEP GOING 

SIX DOTS TOTAL 


1 (POSITIVE CASE) 


Listing 1 continued; 


0973- 
0976- 
0979- 
097С- 
097E- 


оге 
0982- 
0984- 
0987- 
0989- 
098C- 
098E- 
D991- 
0993— 
0996- 
,0999— 
099В- 
099р- 
09AO0— 
09A3- 
09A6— 
09A9- 
O9AB- 
O9AD- 
O9BO- 
09В3- 
09В6- 
09В9- 
O9BB- 
O9BD- 
09СО- 
096G 3— 
09С6- 
09С9- 
O9CC- 
99СЕ- 
0901- 
09р4- 
09р7- 
O9DA- 
O9DD- 
O9EO- 
99Е2- 
О9Е5- 
09Е8- 
ÜSEB- 
OSEE- 


8D 
20 
CE 
DO 
60 


OC 
70 
OC 
F8 


4E 
OO 
19 
OC 
17 
00 
18 
00 
1D 
C2 
08 
03 
1D 
1D 
19 
C2 
08 
oc 
1D 
1D 
19 
C2 
08 
30 
1D 
1D 
ір 
07 
4B 
01 
OB 
97 
97 
1D 
07 
4B 
01 
OB 
97 
97 
I7 
03 


08 
08 
08 


09 


08 


08 


08 


08 
08 


08 
08 
08 
08 


08 
08 
08 
08 


08 
08 
08 
08 
08 


08 
08 
08 
08 
08 
08 


08 
08 
08 
08 


3730 
3740 
3750 
3760 
3770 
3780 
3790 
3800 
3810 
3820 
3830 
3840 
3850 
3860 
3870 
3880 
3890 
3900 
3910 
3920 
3930 
3940 
3950 
3960 
3970 
3980 
3990 
4000 
4010 
4020 
4030 
4040 
4050 
4060 
4070 
4080 
4090 
4100 
4110 
4120 
4130 
4140 
4150 
4160 
4170 
4180 
4190 
4200 
4210 
4220 
4230 
4240 
4250 
4260 
4270 


STA DIRY 

CAR4 JSR MOVEY MOVE DOWN ONE STEP 
DEC DIRY DIRY = DIRY - 1 
BNE CAR4 AGAIN ? 
RTS 

* 

* 

*-——————————————————————————À—————— * 


* 
* 
* ROUTINE 
* 
* 


PICTUR JSR 


PICT. 


PICT3 


PICT4 


PICTS 


LDA 
STA 
LDA 
STA 
LDA 
STA 
LDA 
STA 
JSR 
BEQ 
LDA 
ADC 
STA 
INC 
JSR 
BEQ 
LDA 
ADC 
STA 
INC 
JSR 
BEQ 
LDA 
ADC 
STA 
LDA 
STA 
JSR 
LDA 
STA 
JSR 
JSR 
LDA 
STA 
JSR 
LDA 
STA 
JSR 
JSR 
INC 
BNE 


TO TRANSFER HI RES SCREEN TO SILENTYPE 


CARRET 


%500 
Y 
#50C 
XL 
#500 
XH 
#500 
PRINT 
PIXEL 
PICTJ 
#503 
PRINT 
PRINT 
Ү 
PIXEL 
PICT4 
#50С 
РКІМТ 
РКІМТ 
Y 
PIXEL 
PICTS 
#530 
PRINT 
PRINT 
PRINT 
DOTS 


PRINTS 


#501 
DIRX 
MOVEX 
MOVEX 
PRINT 
DOTS 


PRINTS 


#501 
DIRX 
MOVEX 
MOVEX 
XL 
PICT6 


START AT RIGHT PLACE 
INITIALIZE 

Ү-0 

XL = LEFT EDGE (CLIPPED) 


XH = O 


PRINTLINE = 0 
CHECK FIRST DOT 
PIXEL ON ? 

TOP TWO DOTS 


ADD TO PRINTLINE 
NEXT PIXEL 

CHECK SECOND PIXEL 
PIXEL ON ? 

MIDDLE TWO DOTS 


ADD TO PRINTLINE 
NEXT PIXEL 

CHECK THIRD PIXEL 
PIXEL ON ? 

BOTTOM TWO DOTS 


ADD TO PRINTLINE 
PUT IT DOTS 


PLOT THREE PIXELS 
MOVE RIGHT ONE DOT 


DO IT AGAIN 


MOVE RIGHT ONE DOT 


Xx =X+1 
CARRY TO XH ? Listing 1 continued on page 420 
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System Notes 


Listing 1 continued: 


ОЗЕП 
ОЗЕЗ= 
OSF6- 
OSF9- 
О9ЕВ- 
OSFE- 
ОАОО- 
ОА02- 
ОАО5- 
ОАО7- 
ОАОА- 
OAOD- 
ОА10- 
ОА13- 
ОА16- 
ОА18- 
ОА1В- 
ОА1Е- 
0A21- 
0A23- 
0А26- 


EE 
CE 
CE 
AY 
CD 
DO 
AY 
CD 
DO 
EE 
EE 
EE 
AD 


18 08 
19 08 
19 08 
OC 

17 08 
91 

01 

18 08 
8A 

19 08 
19 08 
19 08 
19 08 
06 O8 
06 

4E 09 
87 09 
04 08 
00 

81 CO 


SYMBOL TABLE 


ОВЕ5— 
0902- 
0911- 
0927-— 
0938- 
g9JF= 
0061- 
0060- 
081B- 
0953= 
0963- 
0971- 
0976- 
094E- 


ADD1 
ADD2 
ADD3 
ADD4 
ADD5 
ADD6 
ADRESH 
ADRESL 
ADRESX 
САК1 
САК2 
САКЗ 
CAR4 
CARRET 


| ay Токов Img tas кака 


| - 
| Ba Са ССЗ 
C2 СЗ СО ЕЗ EB 


К кы кака” 
gogn 


— 
| LCD Programmer 
p 


420 


4280 
4290 
4300 
4310 
4320 
4330 
4340 
4350 
4360 
4370 
4380 
4390 
4400 
4410 
4420 
4430 
4440 
4450 
4460 
4470 
4480 


PICTO 


РІСІ? 


PICT8 


LEN 
PICTB8 
CARRET 
PICTI 
SLOT 
%500 
5ТКОВЕ,Х 


CLK1 
CLOCK 
DIRX 
DIRY 
DOTS 
GRAPH 
LEN 
MOVEX 
MOVEX1 
MOVEX2 
MOVEY 
MOVEY1 
MOVEY 2 
NEG 
PAGE 


Y=Y-2 
XL = OC ? (XL,XH = 


NOT AT END YET 
ХН = 1? 


NOT AT END YET 


Y= YY + 3 


HI RES PAGE END 
WE'RE DONE 


268 


START NEW PRINT LINE 


GET SLOT NUMBER 
GET ZERO 


MAKE SURE PRINTER WINDINGS ARE OFF 


0987— РІСТІ 
03991= PICT2 
09A3- PICT3 
09В3- PICT4 
09C3— PICT5 
USF3-— PICPO 
ОАО7- PICT7 
ОА1Е- РІСТ8 
097F— PICTUR 
08C2- PIXEL 
0857- РКІМІ 
O81D- PRINT 
084B- PRINTS 
CO84— RETURN 
0804- SLOT 


New! TI LCD Programmer. 


Hexadecimal and Octal Calculator/Converter. 


The brand new tilt-top TI LCD Programmer can save you 
hours of work. It was designed specifically for the 
problems you do, and has features that make it ideally 
suited for applications in computer programming, 
debugging, repair and digital logic design. 


e Performs arithmetic In any of three number bases — OCT, 


DEC, HEX 
Integer, two's complement arithmetic in OCT and HEX. 
One's complement capability in OCT and HEX. 

Converts numbers between OCT, DEC and HEX. 

Fifteen sets of parentheses available at each of four 


processing levels. 
е Logical functions AND, OR, EXCLUSIVE OR and SHIFT 
operate bit by bit on OCT or HEX numbers. 
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Unisource Electronics has committed to buy TI's initial 
production of this unique product. Availability is 
limited! Order now. 


CLIPPED ) 


0867- 
O86F-— 
O85E- 
0809- 
О8ОА- 
co8l- 
О8ОЕ- 
O80D- 
O80F- 
0808- 
0818- 
0817- 
О81С- 
О81А- 
0819- 


15-Day Free Trial. 


The best way to evaluate the TI LCD 
Programmer is to try it yourself — on the 
Job — for 15 days. If you're not 100% 
satisfied, simply return It for a full refund. 
Order now by calling toll-free: 


iow ean caracas 1. 
Lines open 8 am to 6 pm CST 


Just give us your name, shipping address 
and Visa or MasterCard number and we 
will charge the tax deductiblte* $75.00 
purchase price, plus $2.00 shipping and 
handiing (Texas residents also add 5% 
sales tax) to your account. Or send your 
check or money order to: 


Unisource Electronics, Inc. 
P.O. Box 64240 • Lubbock, Tx. 79464 


* When used for business. 


STEP1 
STEP2 
STEPER 
STEPX 
STEPY 
STROBE 
SUMH 
SUML 


Circle 417 on inquiry card. 


Listing 2: If you do not have а 6502 
assembler for your Apple, you can enter 
this previously assembled version of the 
graphics-print program directly into the 
Apples memory using the machine- 


language monitor, 


: 5800 


0800- 
0808- 
0810- 
0818- 
0820- 
0828- 
0830- 
0838- 
0840- 
0848- 
0850- 
0858- 
0860- 
0868— 
0870- 
0878- 
0880- 
0888- 
0890- 
0898- 
ОВАО- 
08A8— 
O8BO- 
08В8- 
08С0- 
08С8- 
08ро- 
O8D8- 
ОВЕО- 
O8E8- 
08ҒО- 
08Ғ8- 
0900- 
0908- 
0910- 
0918- 
0920- 
0928- 
0930- 
0938— 
0940- 
0948- 
0950- 
0958- 
0960- 
0968- 
0970- 
0978- 
0980- 
0988- 
0990- 
0998- 
09АО- 
09A8- 


4C 
00 
02 
00 
08 
09 
6E 
9D 
A9 
81 
20 


.А26 


7F 
00 
06 
00 
АО 
ОЕ 
07 
81 
lC 
CO 
lE 
FD 
10 
C9 
OA 
ЗЕ 
8D 
20 
DO 
08 
08 
ОА 
8D 
А2 
60 
2А 
4A 
08 
18 


4C 


PROCESSO 


PROFESSIONALS 


Hamilton Standard, a world leader in sophisticated control 
systems and automatic test equipment, is currently seeking 
microprocessor professionals in the following disciplines to staff 
several of our exciting programs. 


SOFTWARE DESIGN ENGINEERS 


EXPERIMENTAL/ 
PROJECT ENGINEERS 


SYSTEMS DESIGN ENGINEERS 
HARDWARE DESIGN ENGINEERS 


Among our programs are microprocessor based fuel controls for 
diesel and gas turbine engines, environmental control systems 
for aerospace applications, aircraft flight control systems. and 
special purpose automatic test equipment for aerospace and 
industrial systems. Our programs involve use of state-of-the-art 
and advanced circuitry such as commercially available and cus- 
tom microprocessors to accomplish control and direction of a 
system. 


Employment at Hamilton Standard will provide you with techni- 
cal challenges and an opportunity to be involved in achieving 
major breakthroughs in technology. 


We offer salaries fully commensurate with education and techni- 
cal background, an excellent benefit package, and a challenging 
and rewarding future. 


To be considered for these positions, please send your resume 
in confidence to: 


Michael D. Bowen 

Senior Professional Recruiter 
Hamilton Standard Division 
United Technologies 
Windsor Locks, CT 06096 


or call collect: (203) 623-1621, ext. 2372 


UNITED 
TECHNOLOGIES 
MAMILTON 
STANDARD 


Wi 


An equal opportunity employer 
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Listing 2 continued: Listing 3: Several examples of Apple high-resolution pictures printed on a Silentype 
O9BO- 8D 1D 08 ЕЕ 19 08 20 C2 using the author's double-width graphics-print routine, 
O9B8- 08 FO 08 A9 30 6D 1D 08 


52-54. ee mi aheso lution Chanacter Bed 
o9c8- 08 20 ав 08 А9 01 8D OB crises caressa сос ЬЬ НАДН. НАНЫ эмер and r1 ет IE URP PUE «18 
O9DO- 08 20 97 08 20 97 O8 AD — ------------ Ser EU 
0908- 1D ов 8D 07 08 20 4B 08 Б, Ve Ф i) n Uo gy eo 0k We OB v ат | 
09ЕО- А9 01 8D ОВ 08 20 97 O8 | ao a ор ا‎ "PEUT 

id > 4 "ет | Jl : Н! Ш КҮР, ak. All. wl il | | 
09Е8- 20 97 08 ЕЕ 17 08 DO ОЗ 
09ҒО- ЕЕ 18 08 СЕ 19 08 СЕ 19 EE 110 4210 1101 11. 
O9F8— O8 A9 OC CD 17 O8 DO 91 о ө, moon aho шо д C? G3 шо or у m 078 ст 
OAOO- A9 Ol CD 18 O8 DO 8A EE LEN E D а LED MER T сай 
0А08- 19 08 EE 19 08 EE 19 08 2s SO Dp E E tf BM | Mm lL oM M CT! 
ОА10- AD 19 08 CD 06 08 BO 06 

=з € Ton hf wow 7D DX 40-4 
OA18- 20 4E O9 4C 87 09 AE 04 a oto e o омы ы ٣ В м u 
OA20- 08 A9 OO 9D 81 CO 60 Sooo m X иол 3 2 Wo lom oes m 

бз ы сы ge coe б п чо a ux 4, 1 3 id Ш i 


NEC ла 


PC-8023A Printer 


Sa 
$509.88 Order No. 243 
Тһе NECB8023 matrix printer 


outperforms every printer ім its ІШ High resolution graphics 
price range... and then some. W Proportional spacing 
Numerous softwarc-accessible — Bl 8 character sizes 

fonts for versatility, legibility, ІШ 5 unique alphabets 

variety. contrast. and emphasis. W 100 CPS print speed 

Crisp clear. clean dot-matrix іт. — Bl Bidirectional, Logic Secking 
pressions on your choice of W Friction feed/adjustable trac 
friction-fed or pin-fed paper. Slan- tors 

dard Centronics type parallel inter- ШИ Bidirectional paper feed 
face. 


HIGH TECHNOLOGYAT AFFORDABLE PRICES 


Re FREE 
1-800-228-3900 


in Nebraska 
12 Johnson Street. Milford NH 03055 1-800-642-8797 
(603) 673-8857 
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„in > m 


ads CRE ES GP SEERA 


ғ. Wm, = m 
LÉS8S27z8051 


ы = سک‎ a. A, анам 
ні, P FLUE" 


Double Your 
БИ” disk storage 
capacity without adding a drive. 


Get twice as much from your H88 or 
H89 mieroeomputer. Our FDC-880H 
floppy disk controller, in conjunction 
with your 5y;" drives, for example, 
expands memory capacity from 256 
bytes to 512 bytes per sector. 

And it handles single and double- 
sided, single and double-density, 8" and 
5%" drives — simultaneously. 

Call 714/275-1272 today 
or write for details. C 


C.D.R. Systems Inc. 


Controlled Data Recording Systems. Inc. 
7667 Vickers St.. San Diego, CA 92111 
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Text continued from page 413: 

output port is connected to the serial 
data line), 16 bytes of data must be 
written to the port for each command 
sent to the printer. Bits 1, 2, and 3 of 
each byte have been set as guard bits 
to prevent confusion over the value 
of bit 0. Once the 16 data bytes have 
been stored to the output location, 4 
stop bits must be transmitted to in- 
form the printer that we have reached 
the end of a command word. An ex- 
ample of a typical transmission is 
given in table 2. қ 

The first 7 bits of the 2 transmissio 
bytes control the thermal printhead. 
The thermal printhead consists of 
seven resistors (transistors are also 
used) deposited on a ceramic base. 
When these elements are heated, a 
dot will appear on the paper if the 
printhead is allowed to dwell at that 
position. The darkness of the dot will 
depend on the dwell time. (Darkness 
may also be controlled by multiple 
firings of the thermal elements.) 

The stepper-motor windings are 
controlled by the last 8 data bits. (Bit 
8 is not used as far as І can 
determine.) In the Silentype, there are 
separate stepper motors to move the 
drive roller and the thermal print- 
head. Both motors are identical four- 
winding stepper motors with 48 steps 


per revolution. To step either motor, 
you must know the last step made 
and energize the windings for the next 
step. In the full-step sequence (used 
by the Silentype routines) there are 
four steps. I use an 8-step sequence 
(called electronic half-stepping) for 
slightly smoother operation. Table 3 
shows the two stepping sequences for 
the printhead motor. The carriage 
motor is similar, but the upper 4 bits 
are used, Either motor can be stepped 
clockwise or counterclockwise by ex- 
ercising the stepping sequence in 
reverse order. 


Fine Tuning 

The dot density can be adjusted by 
changing the delays in the PRINT 
DOTS routine. The 2-byte value is at 
locations 854 and 856 hexadecimal 
(2132 and 2134 decimal). The current 
delay value is O2FF (767). Тһе move- 
ment of the printhead can be speeded 
up or slowed down by the delay 
values in locations 8B8 and 8BA 
hexadecimal (2232 and 2234 decimal). 
The delay I found to give the fastest 
movement without any skipping was 
0240 (576). Likewise, the movements 
of the carriage can be speeded up or 
slowed down by the delay values at 
locations 88D and 88F hexadecimal 


Transmission Details 


ӨЛЕ or $1F Data bit 1 
$1E ог $1F Data bit 2 
$1E or $1F Data bit 3 
$1E or $1F Data bit 4 
$1E or $1F Data bit 5 
$1E or $1F Data bit 6 
$1E or $1F Data bit 7 
$1E or $1F Data bit 8 
$1E or $1F Data bit 9 
$1E or $1F Data bit 10 = 
$1E or $1F Data bit 11 — 
$1Е or $1F Data bit 12 = 
$1E or $1F Data bit 13 — 
$1E or $1F Data bit 14 — 


Uu d I i 


uuu t 


$1E or $1F Data bit 15 
$1E or $1F Data bit 16 


$1C Stop bit 
$18 Stop bit 
$1C Stop bit 
$0C Stop bit 


Printhead dot 1 (top dot) 
Printhead dot 2 

Printhead dot 3 

Printhead dot 4 

Printhead dot 5 

Printhead dot 6 

Printhead dot 7 (bottom dot) 
Not Used (?) 


Drive roller stepper winding 1 


Drive roller stepper winding 2 
Drive roller stepper winding 3 
Drive roller stepper winding 4 
Printhead stepper winding 1 
Printhead stepper winding 2 
Printhead stepper winding 3 
Printhead stepper winding 4 


Table 2: Details of the 20-bit command word which controls the Silentype printer. 
Each of the first 7 bits corresponds to a thermal element in the printhead or one dot 
on the paper. Bits 9 through 12 control the stepping of the paper roller motor, while 

| bits 13 through 16 control the motor, which positions the printhead. The 4 stop bits 
inform the printer that the current command word has ended. 


(2189 and 2191 decimal). The carriage 
has considerably more inertia so this 
delay value is currently 11FF hexa- 
decimal (4607 decimal). The PICTUR 
routine can print the lines of pixels 
only in multiples of three (printhead 
dot 7 is not used) so the page length 
parameter in location 806 Һеха- 
decimal (2054 decimal) prints 159 
lines (9F in hexadecimal) instead of 
160. 

One likely reason that Apple did 
not develop the double-sized graphics 
is that some pixels have to be clipped 
from the left and right edges because 
of paper size. I clip twelve vertical 
rows from each side of the screen. Іп 
most cases, this still gives a good pic- 
ture, but these limits can be changed 
if necessary. The left edge is checked 
at location 987, and the right edge is 
checked at 9F9. 

With the basics of the Silentype 
printer in mind, the operation of the 
assembly-language routines should be 
fairly clear. Now—double your fun 
with Silentype.B 


Full Step Sequence 


Step Winding Hex 
W4 W3 W2 Wl 

1 07 0 1 1 $03 

2 0 1 1 0 $06 

3 1 1 0 0 $0C 

4 1 0 0 1 $09 
Half Step Sequence 

Step Winding Hex 
Wi W2 W3 W4 

1 0 0 1 1 $03 

2 0 0 1 0 $02 

3 0 1 1 0 $06 

4 0 1 0 0 $04 

5 1 1 0 0 $0C 

6 1 0 0 0 $08 

7 1 0 0 1 $09 

8 0 0 0 1 $01 


Table 3: To control the two stepper 
motors in the Silentype printer, these 
1-bit codes are inserted into the com- 
mand word described in table 2. Each 
motor-control sequence must be 
transmitted sequentially, as shown; 
skipping a code will result in improper 
operation. Transmitting the sequence 
in reverse order will step the motors in 
the opposite direction. The author uses 
the half-step sequence for smoother 
operation. 
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10 reasons why...the new 
Moore Computer Supplies Catalog 
is the only one you'll ever need! 


You save money and 

a X.time. All products 
stocked in ourown 
warehouses. No middlemen. 
No hassles. And, no delays. 


1 Now, you can buy the best, 
в top-quality computer and 
word processing supplies from 
Moore —serving business for 
100 years. 


| 7 Emergency overnight delivery 
а when you need supplies 


2 Moore offers you а large selec- 
NOW. 


a tion of leading brand name 
supplies. High-performance prod- 


ucts for today and tomorrow that 8 It’s easy to order by mail. Or, call us toll-free 
have passed rigorous examination | s any business day, 8 a.m.—5 p.m. (your time 
by our team of Product Specialists. anywhere in the continental U.S.) for 
fastest delivery. 

Low prices. Our skilled buyers are in touch with 
a markettrends, worldwide, and use Moore's buying The only toll-free technical assistance line in the 
power to bring you real savings. a industry. Practical, professional help is always as 
close as your telephone. Another free 


4 All prices guaranteed to August 31, 1982, regard- service from Moore. 


less of inflation. 
" 1 Moore guarantees your 100% satisfaction, no 
— a Strings attached. Every productis backed by 
We move fast. Our standard practice is to process our no nonsense, unconditional written guarantee. 
а and ship every order within 24 hours from one of 


Moore's four regional warehouses. 


To get your free copy of The Moore Computer Supplies Catalog, call us toll-free, 800-323-6230" ext. 108, or fill in and mail the coupon below. 


TP Call toll-free TODAY! 800-323-6230, ext. 108 


“п Illinois, call 312-459-0210, ext. 108. "Іп Alaska and Hawaii, 800-323-4185, ext. 108. 
pee——— —————————— ——————rn—— тиш пиш аши пиш ашп шип ишш тыш — — ишн тиз таз аши аши ата кири 
d 
| Tite Catalog Group І 

№ ت ت‎ ТЕЙ Ды N 
| Send for your “" AA MOORE | 
| FREE catalog cew Kio | 
ў tod ay! : -- ints = ЕЕ " | 
І Complete апа mail this Address X ÁÁ— Á—M———————————— Dept p v ida er Supplies vatalog | 
coupon or call the toll-free PO. Box 20 і 
| number above. City. tate ZipCode Wheeling, IL 60090 І 
| | 


© 1982 Moore Business Forms, Inc. 
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SYSTEMS 


Single-Board for Multlusers 


The single-board Net/82 
gives S-100-bus-system 
users complete network- 
ing capabilities, including 
Dank-switched ` memory 
and parity checking for de- 
tection of memory mal- 
functions. The Net/82 fea- 
tures a Z80A processor, 
two serial ports, optional 
floating-point processor, 


North Star Takes 
North Star Computers’ 


new Advantage stand- 
alone desktop microcom- 
puter system has full 
graphics capabilities. The 
fully integrated system is 
capable of producing bar 
and pie charts, plotted 
graphics, апа three-di- 
mensional visual displays. 
The Advantage features 
two integrated double- 
sided double-density 
floppy-disk drives, an 
87-key typewriter-style 
keyboard with 15 pro- 
grammable function keys, 
a 12-inch video-display 
screen, business-graphics 
software, self-diagnostic 
Capabilities, and com- 
patibility with Horizon 
series software. 

The Advantage is com- 
patible with all the North 
Star-developed software 


interrupt controller, 
shadow EPROM [erasable 
programmable read-only 
memory], а real-time 
clock, and ап 5-100 
parallel port for com- 
munication with the 
master processor. 

The Net/82 is compati- 
ble with the MuDOS, 
CP/M, MP/M, and CP/Net 


4 


+ ) 
- "чь. 


Advantage 
for the Horizon series. Op- 
tional software packages 
that support the CP/M 
operating system and 
North Star's application- 
support packages for 
word and data processing 
are available. In the future, 
North Star's Advantage 
and Horizon series com- 
puters will be enhanced to 
attach directly to local net- 
works. This allows busi- 
ness users to decide now 
in favor of single- or multi- 
user systems without fear 
of short-term oab- 
solescence. 

The Advantage costs 
$3999. Contact North Star 


Computers Inc., 14440 
Catalina St., San Leandro, 
CA 94577, [415] 
357-8500. 
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operating systems. The 
128K-byte bank-switched 
memory option allows the 
program to select from 48 
to 63K bytes of user-pro- 
grammable memory, con- 
trolled through an !/O fin- 
put/output] port. Each 
serial port can be custom- 
ized for a variety of ap- 
plications, such as an inter- 
face with a serial printer. 
The interrupt controller 
provides standard  inter- 
rupt configurations by 
means of jumper plugs, 
Dut wire-wrap connections 
can be made to achieve 
special interrupt configura- 
tions. The real-time clock 
provides a 60-Hz interrupt 
source, which is derived 
from the data-rate clock. In 
a networking configura- 
tion, the Net/82 performs 
as a Slave processor. Each 
slave operates indepen- 
dently, except for resource 
queuing in the master, 
which makes the entire 
system appear to be ded- 
icated to each user. The 
master processor has com- 
plete control over each 
slave and can reset or in- 
terrupt a slave at any time. 

The Net/82 costs $1395 
or, with 128K bytes and 
the floating-point proces- 
sor, $1995. Contact 
MuSYS Corp., Suite 11, 
1451 Irvine Blvd., Tustin, 


СА 92680, (714) 
750-5693: 
Circle 426 on inquiry card. 
Multiuser 
Development System 
Ithaca Intersystems’ 
DPS-8000 is а 16-bit, 


Z8000-based, multiuser 
system. It features a 20-slot 
5-100 mainframe, ad- 
vanced memory manage- 


ment with up to 128K 
bytes -ofwprotected 
memory per user, 2.5 
megabytes of parity mem- 
ory in 256K-byte іпсге- 
ments, serial and parallel 
МО (input/output), and 
DMA [direct memory ac- 
cess] hard-disk controller 
with 32-bit error checking 
and control. 

The DPS-8000 has an 
advanced multiuser and 
multitasking Unix-compat- 
ible operating system 
called Coherent. Coherent 
has a full range of utilities 
and compilers, file and 
device handling capabil- 
ities, and real-time respon- 
siveness. Also included is 
Interpak 8000—a special 
set of utilities designed to 
аа programmers in the 
rapid editing, correcting, 
and documentation of 
software. For details, con- 


tact Ithaca Intersystems, 
ІПС., 1650 Hanshaw Rd., 
POB 91, Ithaca, NY 


14850, |800) 847-2088; in 
New York [607] 257-0190. 
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Flexible Business 


Computer 

Data Technology In- 
dustries’ System 10 is a 
Z80-based single-user busi- 
ness computer that runs 
CP/M software. The Sys- 
tem 10 has 65K bytes of 
read and write user-pro- 
grammable memory and 
2K bytes of PROM (pro- 
grammable read-only 
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memory]. Ву using 
double-sided, doubD!e- 
density 5%-inch disk 
drives апа 5%-inch Win- 
chester hard disks, the 
System 10 provides from 
7OOK bytes to 5 mega- 
bytes of disk storage. On- 
screen data аге easily 
managed because a sep- 
arate microprocessor 
handles the keyboard and 
video display. A clear-to- 
end-of-line function and 
an addressable cursor are 
coupled with а transfer 
rate for responsive video 
displays. Other features in- 
clude power-down disk 
protection, switching 
power supply, and the 
capability of supporting 
multiple users by linking 
several System 105 or by 
having one System 10 act 
as the master. Contact 
Data Technology Indus- 
tries, 700 Whitney St., San 
Leandro, CA 94577, (415] 
638-1206. 
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Fortune Shines 
on the 68000 

The Fortune 32:16 desk- 
top microcomputer is 
based on the Motorola 
68000 microprocessor. It 
features the Unix operat- 
ing system and a full range 
of business applications 
software packages. The 
basic Fortune 32:16 іп- 
cludes a 32-bit micropro- 
cessor with a 16-bit data 
path, expandable memory 
from 128K bytes to 
1 megabyte, а 1-теда- 
byte 5%-inch floppy-disk 
drive, a keyboard, and a 
12-іпсһ video-display 
screen. For applications re- 
quiring greater storage 
Capacities, а 5¥%-inch 
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ғ 
What's New? 


Winchester disk drive with 
5, 10, or 20 megabytes of 
storage Is available. 

The single-user Fortune 
32:16 is readily expand- 
able to a multiuser, multi- 
application system. It can 
be upgraded in the field to 
a multiuser, timeshared 
system that can be em- 
ployed in a Xerox Ethernet 
network. 

The Fortune 32:16 sup- 
ports most widely used 
languages, including 
BASIC, COBOL, FOR- 
TRAN, Pascal, and C. Its 
99-key keyboard is remov- 
able. The keyboard has a 
15-key numeric keypad 
with nine cursor-control 
keys and 16 pro- 
grammable-function keys. 

The basic Fortune 32:16 
system costs 54995. Con- 
tact Fortune Systems 
Corp., 1501 Industrial Rd., 
San Carlos, CA 94070, 
(415) 595-8444. 
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Gateway for 
Designers 
Forward Technology 
has unveiled the third 
member of its Gateway 
Series of Multibus-com- 
patible single-board com- 
puters: the FT-68M. Based 
on the 16-bit Motorola 
68000, the FT-68M has 
256K bytes of user-pro- 
grammable memory, іп- 
cluding error detection, 
two-level, multiprocess 
memory management 
and protection, serial and 


parallel communication 
facilities, апа five 
counter/timers. Тһе 
FT-68M is designed to 
assist system designers 
who need the power and 
flexibility of the 68000 
combined with 256K 
bytes on a single Multibus- 
compatible board. 

The FT-68M has two 
user-programmable RS- 
232C interfaces, and its 
serial interfaces will 
operate in either syn- 
chronous ог аѕуп- 
chronous modes. Among 
its other features are Xenix 
operating system com- 
patibility, no wait states 
with local RAM (random- 
access memory) up to 
32K bytes of PROM (pro- 
grammable read-only 
memory], dual serial-com- 
munication channels, 
single 16-bit input port, 
8-megabyte addressability, 
8 MHz clock rate, and IEEE 
[Institute of Electrical and 
Electronics Enginneers] 
P-796 Bus (Multibus) with 
Multimaster capabilities. 
The FT-68M costs. $3495. 
Contact Forward Tech- 
nology Inc., 2595 Martin 
Ave. Santa Clara, CA 
95050, (408) 988-2378. 


Circle 431 on inquiry card. 


Single-Board 

Computer 
КСР Systems’ IEEE (In- 
stitute of Electrical and 
Electronics Engineers) 
5-100 interface board is a 
single-board computer for 
the hobbyist or small-sys- 
tems manufacturer. The 
board has a 4-MHz Z80 
microprocessor, a 2716 
EPROM (erasable pro- 
grammable read-only 
memory}, a four-channel 


timer, two parallel ports, 
two serial ports with on- 
board drivers and receivers 
with data rates ranging 
from 75 to 38,400 bits per 
second, and 16K bytes of 
dynamic user-program- 
mable memory ехрапа- 
able to 128K bytes with 
software bank-select of 
the upper and lower 
banks. Other features in- 
clude an S-100 slave ad- 
dress of | to 64, an inter- 
rupt-driven system, and 
five onboard regulators. 
The board costs $1395, 
assembled апа tested. 
Contact RCP Systems Inc., 
1020 East 18th Ave. 
North Kansas City, MO 
64116, (816) 221-0816. 
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Let the Professor 
Show You 
Looking for an inexpen- 
sive way to learn how to 
design a program? Let the 


Micro-Professor show 
you. The Micro-Professor 
is а | book-shaped 
Z80-based microcomputer 
learning tool. It has a 
2K-byte ROM {read-only 
memory] monitor program 
with system initialization, 
keyboard and display 
scan, and tape write and 
read, Micro-Professor 
features 2K bytes of user- 
programmable memory, 
24 parallel /О [input/out- 


put) lines, audiotape inter- 
face, system clock, and a 
single power supply. As 
your knowledge of micro- 
computing grows, you 
can expand the Micro- 
Professor to Z80-CTC and 
Z80-PIO and ада ап 
EPROM (erasable pro- 
grammable read-only 
memory] and a prototyp- 
ing board. 
Documentation in- 
cludes a users manual 
and a book of 18 sample 
programs and experiments 
that range from simple 
software programming to 
complex electronic-cóntrol 
systems. The manual in- 
cludes the source listings 
for the 2K-byte monitor 
program, schematic 
diagrams, and operating 
instructions. lt also 
describes the hardware 
and software specifica- 
tions. The Micro-Professor 
costs $99; dealer inquiries 
are welcomed. Contact 
Multitech Industrial Corp., 
977-1 Min Shen E. Rd., 


Taipei 105, Taiwan, 
Republic of China, Telex: 
23756 Multiic. 
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6-MHz Card for 

S-100 Systems 
The CP 600 Central Pro- 
cessor Card can increase 
your S-100 system's 
throughput by as much as 
5096. The CP 600 is a 
6-MHz, 8-bit 280 card that 
conforms to the IEEE (In- 
stitute of Electrical апа 
Electronics Engineers] 696 
(i.e., S-100] standard. Two 
onboard ports extend 
memory addressing to 24 
bits and I/O (input/output] 
addressing to 16 bits, 
which allows up to 16 


megabytes of system 
memory and 64K bytes of 
system I/O. The system 
memory refresh is per- 
formed as a standard 
S-100 memory-read cycle, 
minimizing the need for 
special logic оп memory 
cards. To accommodate 
64K-byte dynamic-mem- 
огу devices, the 8 lower 
address bits are used for 
refreshing. 

The CP 600 has a crys- 
tal-controlled master clock, 
jumper-selectable on- 
board-generated memory 
and /О wait states, апа 
onboard EPROM feras- 
able programmable read- 
only memory). Тһе CP 
600 is available from Echo 
Communications Corp.. 
1708 Stierlin Rd., Moun- 
tain View, CA 94043, 
(415) 969-6086. 
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Single-Chip 
Microcomputer 

General Instrument has 
introduced а new 8-bit 
single-chip microcomputer 
called the PIC16C55. The 
PIC16C55 is a low-power 
consumption, 28-pin 
device with wide power- 
supply tolerances. 
Although nominally a 5-V 
device, the chip will ac- 
cept voltages ranging be- 
tween 2.5 and 6V. The 
device is a CMOS (com- 
plementary metal-oxide 
semiconductor) circuit ar- 
ray that contains user-pro- 
grammable memory, eight 
user-defined I/O  [in- 
put/output) lines, a central 
processing unit, and ROM 
(read-only memory}. The 
device can perform logical 
processing, basic code 
conversions апа Тог- 


matting, апа can generate 


Link Sorcerers to S-100 Bus 


Exidy Systems’ Dis- 
play/S-100 unit links the 
Sorcerer computer to any 
S-1OO-bus product. The 
Display/S-100 combines 
the expansion capability of 
5-100 products within an 
enclosure that houses a 
12-іпсһ green-phosphor 
video display for the 
Sorcerer. The unit is 
mounted on a swivel-base 
stand, and the video 
screen sports а 20-MHz 
bandwidth for high res- 


olution. The unit's S-100 
bus is a self-contained 
motherboard with power 
supply and translation 
logic for the Sorcerer com- 
puter. 

The Display/S-100 in- 
cludes cables and docu- 
mentation. The suggested 
retail price is 5699. Con- 
tact Exidy Systems, Inc., 
1234 Elko Dr., Sunnyvale, 
CA 94086, (408] 
734-2831; 
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timing and control signals 
for I/O devices. 

Internally, the device 
consists of three functional 
elements connected by a 
single bidirectional bus: 
the register file, consisting 
of 32 addressable 8-bit 
registers, ап arithmetic 
logic unit, and a program 
ROM of 512 program 
words, each 12 bits wide. 
The device features an in- 
telligent controller for 
Stand-alone operations, 32 
by 8-bit programmable 
memory, a real-time clock 
counter, onboard or 
crystal-controlled 
oscillator, single-word in- 
structions,  single-supply 
operation, and software 
compatibility with other 
members of General In- 
strument's PIC family. The 
eight I/O registers provide 
latched lines for interfacing 
to a wide variety of ap- 
plications, such as scan 
keyboards, drive displays, 
electronic-game control, 
and vending machines. 

Software support is 
available, and sample pro- 
grams can be used to 
develop programs that 
can be assembled into 
machine language using 
PICAL, which was special- 
ly designed for the PIC 
series. PICAL is available in 
a FORTRAN IV version. 
Contact General Instru- 
ment, 600 West John St., 
Hicksville, NY 11802, 
(516] 733-3107. 
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Programming and 
Design System 
Тһе IDC-8 is a pro- 
gramming and design sub- 
system based on the Intel 
8088 microprocessor. Soft- 
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ware developed on the 
IDC-8 is compatible with 
other 8088-based com- 
puters, including the IBM 
Personal Computer. The 
device features ап 
1 8-square-inch wire-wrap 
area for special design ap- 
plications, card ехрап- 
sions, and additional 
peripheral-support circuitry 
and processors. The IDC-8 
includes а 5-MHz 8088 
microprocessor, monitor 
software in an 8755 VO 
(input/output) ROM (read- 
only memory], 1K bytes of 
Static RAM (random- 
access memory], 256 
bytes of /О memory, and 
an 8251-базеа video-dis- 
play interface. The I/O 
ROM and the I/O RAM 
have a total of 38 parallel 
I/O lines. The device re- 
quires 5 volts at 1 amp, 
and it communicates by 
means of an RS-232C ter- 
minal. 

The IDC-8 is fully assem- 
bled and tested and is ship- 
ped with complete docu- 
mentation for hardware 
and software applications. 
It costs $399; kit versions 
are available. For details, 
contact Intelligent Devices 
Corp.. One Cameron PI., 
Wellesley, MA 02181, 
(617) 237-7327. 
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Symbol-Processing 
System 

The Symbolics 3600 is a 
dedicated computer sys- 
tem that's designed for 
high-productivity software 
development and support 
of large symbolic systems. 
Typical applications in- 
clude CAD  (computer- 
aided design), artificial in- 
telligence, and expert sys- 
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tems. The primary lan- 
guage of the 3600 is Sym- 
bolics’ ZetaLisp, ап ex- 
pressive, efficient, and ex- 
tensible langauge. Fully in- 
tegrated into the ZetaLisp 
language is a unique ap- 
proach to object-oriented 
programming called the 
Flavor System. In addition 
to ZetaLisp, FORTRAN-77 
and Pascal can be run on 
the 3600. 

The basic Symbolics 
3600 hardware consists of 
a high-performance micro- 
coded central processing 
unit with 36-bit tagged ar- 
chitecture and 32-bit data 
paths, special features for 
symbolic computing, 
1.125 megabytes of main 
memory, a fast-access 
67-тедабуге Winchester 
hard-disk drive, 10-теда- 
bit-per-second Ethernet |! 
network interface, two 
serial lines, and a graphics 
console with 100-key key- 
board with N-key rollover, 
a landscape-format 
1000-іпе black-and-white 
bit-mapped display, a 
mouse, and audio output. 
The 3600's virtual mem- 
ory consists of more than 
one million pages of 256 
words of 36 bits each. 

The 3600 has a Moto- 
rola MC68000-based 
front-end processor that 
serves two functions: dur- 
ing normal operation it 
controls low- апа 
medium-speed I/O fin- 
put/output) devices and 
performs error logging and 
recovery; when the 3600 
is not running, it is used for 
debugging. Contact Sym- 
bolics Inc., 21150 Califa 
St, Woodland Hills, СА 
91367, (213) 347-9224. 
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Little Big Computer 


The Findex computer is 
a complete microcomput- 
er system that weighs only 
31 pounds and is no larger 
than the average electric 
typewriter. The Findex has 
a keyboard, memory 
capacity of up to 2 million 
characters on floppy-disk 
drives, a display, and a 
printer. Serial, parallel, and 
5-100 bus interfaces are 
standard, and Bell 103 and 
CCITT acoustic couplers 
are available as options. 
Many high-level lan- 
guages are supported, in- 
cluding Business BASIC, 
COBOL, Pascal, FOR- 


TRAN, APL, and PL/I. Ap- 
plications software is also 
available. 

The Findex computer 
will operate on 110У 
(volts 220V, or 12V, 
and its battery backup will 
let the machine operate 
for 30 minutes. Depend- 
ing on the peripherals 
and software selected, the 
Findex computer costs be- 
tween: 56980 and 
$20,000. Contact Findex, 
20775 South Western 
Ave., Torrance, CA 
90501, (213) 533-6842. 
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Versatile Business Computers 


The System 12B is the 
heart of a new line of busi- 
ness computers from Mid- 
west Scientific Instru- 
ments. The 12B supports 
four users simultaneously, 
contains 328K bytes of 
memory, and employs a 
10-тедабуге partially 
fixed апа partially 
removable hard-disk drive 
that is capable of sup- 
porting several hundred 
megabytes of online disk 
storage. 


The 12B uses the SDOS 
operating system and runs 
a complete library of busi- 
ness-software modules, in- 
cluding inventory control, 
bills of material, sales order 
entry, accounts receivable 
and payable, and payroll. 
The system starts at $2495 
for a 64K-byte model. For 
details, contact Midwest 
Scientific Instruments, 220 
West Cedar, Olathe, KS 
66061, (913| 764-3273. 
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Have Angels іп Your 
Office 
The Angel is an 


S-100-based word- апа 
data-processing system 
featuring a 280 central- 
processing unit, 64K bytes 
of programmable mem- 
ory, two large-capacity 
8-inch floppy-disk drives, 
an 80-character by 24-line 
video-display screen, and 
a daisy-wheel printer. The 
new multiterminal Angel-l 
small-business system can 
support up to sixteen ter- 
minals and from four to six 
users concurrently writing 
and testing programs. Pro- 
grams can be developed 
for 16-bit target com- 
puters, such as the 8086 
microprocessor, Three ver- 
sions are offered: a low- 
cost model for order desks 
and doctors’ offices, a 
medium-priced model for 
word and data processing, 
and a multiterminal system 
that features off-line pro- 
cessing. 

Angel-| system terminals 
feature 280 processors, 
from 48,000 to 68,000 
characters of memory, 
and serial I/O (input/out- 
put]. In the top-of-the-line 


multiterminal Angel-| sys- 
tem, each terminal has a 
separate mainframe, 
64,000 characters of 
memory, a single large- 
capacity 8-inch floppy-disk 
drive, and а serial W/O 
channel for communica- 
tion with the central pro- 
cessor. The Angel- costs 
57995; add-on terminals 
range from $1500 to 
$3500, depending upon 
model selected. Contact E 
& О Engel Consulting, 
1719 South Carmelina 
Ave. Los Angeles, СА 
?ОО25„{[213] 820-4231. 
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System Has 
Robotics Potential 
Тһе МІР (Versatile In- 

dustrial Microprocessor} 
7000 is a small, 18- by 
27-cm (6Vz- by 10%-inch}, 
microcomputer system 
designed for OEM (original 
equipment manufacturer] 
and small-user applications 
in industrial control, 
machine automation, and 
robotics. Among the 
ViuP's features аге 
stepper-motor drivers, A/D 
(analog-to-digital] and D/A 


(digital-to-analog) con- 
verters, a real-time calen- 
dar clock, апа optically 
isolated I/O (input/output). 

Тһе VIuP uses а 6502 
microprocessor, апа its 
bus is KIM-compatible. The 
bus uses two 44-pin edge 
card connectors per slot, 
one for the central bus 
апа the other for addi- 
tional applications. 

The МАР 7000 costs be- 
tween $500 and 52000, 
depending on config- 
uration. Contact Systems 
Innovations Inc., РОВ 
2066, Lowell, МА 01851, 
(617) 459-4449. 
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Electronic Mail 

. Data Sheet 
The CDl/Comet Por- 
table Electronic Mail Sys- 
tem is a business-com- 
munications software 


‘package that uses Com- 


puter Devices Miniterm 
computer as an electronic 
mailbox. The СО/Сотеї 
features guaranteed 
message distribution, 
24-hour-a-day accessibili- 
ty, English-language com- 
mands, and word-pro- 
cessing and editing func- 
tions. A data sheet describ- 
ing the CDl/Comet is 
available from the com- 
pany. It explains how the 
CDi/Comet, when used 
with Miniterm computer 
terminals, provides effi- 
Cient, cost-effective, and 
instantaneous access to 
field personnel and how it 
ensures accurate, com- 
plete, and guaranteed 
message delivery. The 
CDi/Comet data sheet can 
be obtained from Com- 
puter Devices Inc., 25 


North Ave. Burlington, 
MA 01803, (800) 
225-1230; in Massachu- 


setts (617) 273-1550. 
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PERIPHERALS 


МЛ Та дл Research 


Hashus, Маш Hampshire 


High-Resolution 
Alphanumerics 
Display 

The GT-! Z80-based 
Multibus-compatible 
video-display board fea 
tures а high-resolution 
(640 by 500 pixel) mono- 
chrome graphics display 
with onboard vector, arc, 
circle, and text generation. 
Two user-programmable 
and several built-in pat- 
terns are available for dif- 
ferent line and area fill 
styles, as well as eight text 
sizes. The GT-1 includes a 
separately addressable 
scrolling alphanumerics 
display that features 80 by 
25 characters, four in- 
dividually programmable 
attributes, and a fully ad- 
dressable cursor. The 
96-character ASCII (Ameri- 
can Standard Code for In- 
formation Interchange] set 
is standard. The ASCII code 
is enhanced with 32 spec- 
ial characters, with the op- 
tion of a second user- 
specified set. 

The GT-1 uses 5 volts at 
1.5 amperes from the 
Multibus. Communication 
with the host computer is 
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accomplished by а sepa- 
rate 25-ріп EIA (Electronics 
Industry Association) con- 
nector. The GT-l'’s RS- 
232C interface supports 
full-duplex serial com- 
munication with 16 
switch-selectable data 
rates to 38.4 kbps (thou- 
sand bits per second]. Up 
to 256 characters can be 
buffered in both directions. 
A connector is provided 
for attaching an  8-bit 
parallel keyboard, and 
composite and XYZ video 
connections are standard. 
The GT-1 uses XOFF/XON 
protocols. 

In single quantities, the 
GT-I costs $1995. Con- 
tact Micrographics 
Research, 28 Pioneer Dr., 
Nashua, NH 03062, (603) 
888-6790. 
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What's New? 


Macrosystem-88 

The Macrosyscem-88 
adds 16-bit processing 
power and up to 128K 
bytes of additional RAM 
(random-access memory] 
to the Apple |І. The Macro- 
system-88 is a ІШІ micro- 
computer system based 
on the 5-MHz Intel 8088 
8/16-bit microprocessor. It 
has 64K bytes of program- 
mable memory, expand- 
able to 128K bytes, and 4K 
bytes of PROM (program- 
mable read-only memory) 
on a single self-contained 
board with power supply. 
The Macrosystem-88 fea- 
tures front-panel power 
and reset switches and in- 
dicators for run, pause, 
and select. 

The Macrosystem-88's 
DMA (direct memory ac- 
cess] control card, which 


Paper Tape for Apples 


Your Apple Il can have 
complete paper-tape сара- 
bility for less than $1800 
with Addmaster’s parallel 
interface board and data- 
handling program. The 
cable, which connects the 
Model 600-1 punch and 
the Model 605 reader to 
your Apple, costs 575. The 
Data Handiing Program 
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costs $100, the Model 
600-1 is $1099, and the 
Model 605 is $495. Ap- 
plications include numer- 
ical control and secure 
communications systems. 
Contact Addmaster Corp., 
416 Junipero Serra Dr., 
San Gabriel, CA 91776, 
[2131-285-121 
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can be installed in any Ap- 
ple slot except О, handles 
communications between 
the Macrosystem-88 and 
the Apple. On this basis, 
the Macrosystem-88 has 
complete access tothe Ap- 
ple’s memory апа 
peripherals. The Apple’s 
6502 microprocessor 
handles /О (input/output) 
processing. 

Macrosystem-88 can 
run Digital Research's 
CP/M-86 and Softech 
Microsystems’ UCSD 
Pascal p-System 4.0 with 
UCSD Pascal along with 
FORTRAN-77 and a BASIC 
compiler. Switching be- 
tween Apple DOS (disk 
operating system] and 
CP/M-B6 is as simple as 
booting with the ар- 
propriate disk. 

The Macrosystem-88 


' has a suggested retail price 


of $995, Contact Cal-Tech 
Computer Services Inc., 
4112 Napier St, San 
Diego, CA 92110, |714) 
275-4350. 
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IBM-Compatible 
Equipment 
Tecmar's new line of 
hardware products are 
compatible with the ІВМ 
Personal Computer. In the 
vanguard is the Tecmate 
Expansion Chassis, a 
seven-slot expansion 
cabinet for IBM-compatible 
boards. It features heavy- 
duty power supplies and 
provision for а 5%-inch 
Winchester hard-disk 

drive. 

Some of Tecmar’s other 
products include a time-of- 
day clock, a BSR Х-10 
device-control module, a 


Winchester disk and con- 
troller, a 256K-byte pro- 
grammable memory 
board, a serial and parallel 
port МО {input/output} 
board, D/A  [digital-to- 
analog] and A/D [analog- 
to-digital] converters, а 
video digitizer, and a step- 
per motor controller. Con- 
tact Tecmar, 23600 Mer- 
cantile Rd., Cleveland, OH 
44122, (216) 464-7410. 
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Super isolator 
Electronic Specialists’ 
Super lsolator is designed 
to control electrical pollu- 
tion that can damage your 


hardware. The Super 
Isolator features three in- 
dividually dual-pi-filtered 
АС sockets and heavy- 
duty spike and surge sup- 
pression. Equipment inter- 
actions are eliminated and 
disruptive or damaging 
power-line pollution, such 
as spikes from lightning or 
heavy machinery, is con- 
trolled. The Super Isolater 
can control pollution for a 


1875-watt load: each 
socket can handle a 
1000-watt load. The 


Model ISO-3 Super Isolator 
COsts $94.95 and is avail- 
able from Electronic Spec- 
ialists Inc., 171 South 
Main St., Natick, МА 
01760, (617) 655-1532. 
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Modular 
Color Printer 
The Prism printer is a 


modular 80- or 132- 
column dot-matrix printer 
that allows add-on 
modules for expanded 
graphics, resolution, 
speed, type style, single- 
sheet feeding, and color 
abilities. The basic Prism 
printer is а  correspon- 
dence-quality device 
capable of printing at up 
to 150 cps (characters per 
second) in a 24 by 9 dot 
matrix, expandable to a 
high-speed data mode of 
200 cps and a character 
resolution of 24 by 18. 
The Prism printer is 
based on the Motorola 
6803 microprocessor and 
features bidirectional print- 
ing, logic-seeking abilities, 
and high-speed slew for 
increased throughput. 
Optional equipment for 
the Prism printer includes a 
graphics module and a 
color module with a 
choice of three four-zone 
color ribbons and soft- 
ware for text or data 
modes. Up to eight colors 
can be produced using a 
four-color ribbon. Paper 
feed is semiautomatic cut- 
sheet, where the operator 
inserts an 8%- by 11-inch 
sheet and the printer auto- 
matically positions it. The 
basic 80-column Prism 


printer costs 5899. Con- 
tact Integral Data Systems 
Inc., Milford, МН 03055, 
[800] 258-1386; in 
New Hampshire (603) 
67 3-9 100. 
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DMM Connects 

to Microprocessors 

Sabtronics’ Model 2020 
Digital Multimeter [DMM] 
1as microprocessor inter- 
aces so that it can adapt 
о any personal computer. 
The DMM has a 3Vz-digit 
-ED [light-emitting diode) 
Jisplay and 0.1% basic 
2C accuracy. It is capable 
»f directly measuring AC 
and DC voltages of up to 
1000 volts, resistances up 
0 20 megohms, and АС 
and DC currents up to 10 
amperes. Optical coupling 
9etween the DMM апа 
һе computer protects the 
computer from damage 
and serves to isolate 
ground noises that can af- 


fect sensitive measure- 
ments. 

The Model 2020 DMM 
is supplied with cables and 
VO (input/output] support 
needed for connection 
with TRS-80, Apple, PET, 
or Atari microcomputers. 
The DMM costs 5299, in- 
cluding interface and 
some software support. 
Contact Sabtronics Inter- 
national іпс., 5709 North 
50th St., Tampa, FL 
3361]0,:1813]:5623-26431. 
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Timer/Counter Board 

Тһе STD-VIOB8 I/O timer/ 
counter board is handy for 
process control, produc- 
tion testing, or data log- 
ging. It features eight pro- 
grammable VO (іприу 
output] ports and 64 in- 
dividually programmable 
/O lines. The STD-VIOS 
has l6 programmable 
handshake lines that per- 
mit high-speed data trans- 
fers to peripherals and four 
16-bit timers that allow a 
wide range of timing (2 
microseconds to many 
hours], automatic pulse 
output to an I/O line, and 
interrupt-on-timeout 
capabilities. Incoming /О 
signals can be monitored 
without the intervention 
of the central processor by 
means of four 16-bit event 
counters. Four program- 
mable shift registers permit 
serial data to be sent and 
received. Fully program- 
mable interrupts on а! 
functions avoid the over- 
head of software polling. 
Connection to I/O devices 
is accomplished by stan- 
dard 50-pin headers and 
switch-selectable address- 


ing facilitates system con- 
figuration. 

The STD-VIO8 costs 
$199, including a опе- 
year warranty and docu- 
mentation. It’s available 
from Forethought Prod- 
ucts, 87070 Dukhobar 
Rd., Eugene, OR 97402, 
(503} 485-8575. 
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Winchester and 
Floppy Disk System 

The Model SCS-IO/F 
Winchester hard-disk and 
8-inch floppy-disk drive 
subsystem сап interface 
with most popular micro- 
computers, including the 
Apple 1, the TRS-80 |, Il, 
and lll, and S-100 micro- 
computers. The 5С5-10 
permits the use of most 
disk operating systems, 
which allows standard 
8-inch CP/M floppy disks 
to operate with Apple Il 
machines and 3.3 Apple 
DOS with 1.1 Pascal. Its 
storage capacities start at 
10-megabyte configura- 
tions and range as high as 
120 megabytes. For 
higher storage levels, 
daisy-chaining is permit- 
ted. The 5С5-10 supports 
Supercalc, DB Master, and 
medical, legal, accounting, 


stock, and educational 
applications software 
packages. 


The SCS-10 is shipped 
complete with controller, 
host adapter, operating 
software, power supply, 
Cables, cabinet, and user 
manuals. For details, con- 
tact Santa Clara Systems, 


Inc, 560 Division St., 
Campbell, CA 95008, 
|408) 997-2010. 
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PUBLICATIONS 


Short Form Catalog 

Micro Power Systems 
has an updated edition of 
its short form catalog that 
lists all of its Current prod- 
ucts. Micro Power Systems 
markets digital-to-analog 
(D/A) and analog-to-digital 
(А/О) converters, precision 
voltage references, analog 
multiplexers, analog 
switches, ор amps, and 
dual transistors. Included 
in the updated catalog і а 
comparison of standard 
MOS (metal-oxide semi- 
conductor} devices to 
Micro Power Systems’ 
custom high-density 
CMOS (complementary 
metal-oxide semiconduc- 
tor] devices. Micro Power 
Systems custom designs 
LSI (large-scale integration] 
circuits for such applica- 
tions as pacemakers апа 
digital meters. 

The short form catalog 


F 
What's New? 


is available from Micro 
Powers Systems Inc., 
3100 Alfred St, Santa 
Clara, CA 95050, (408] 
247-5350. 
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Telecommunications 
Pollcy 

Each issue of Telecom- 
munications Policy іп- 
cludes articles on аѕѕеѕѕ- 
ment, controi and man- 
agement of developments 
in telecommunications and 
information systems. A 
one-year subscription to 
this quarterly journal costs 
$124.80. Contact IPC 
Science and Technology 
Press, Ltd., 205 East 42nd 
St, New York, NY 10017, 
(212) 867-2080. Іп Eng- 
land, ‘contact IPC Science 
and Technology Press, 
Ltd., РОВ 63, Westbury 
House, Bury St., Guildford, 
Surrey, GU2 5BH, England. 
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Stepper Motor Catalog 


Stepper motors and con- 
trols are described in Cat- 
alog ST-1 from the Bodine 
Electric Company. The cat- 
alog includes test data, ap- 
plication guides, check lists, 
and thermal-characteristics 
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information showing 
motor temperatures. For 
your free catalog, write to 
Bodine Electric Co., 2500 
West Bradley Place, 
Chicago, IL 60618. 
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New Books from 
Arcsoft 

Books on the TRS-80 
Color Computer and 
Pocket Computer are 
described іп a free 1 6-page 
catalog from Arcsoft 
Publishers. The books in- 
clude tips, tricks, secrets, 
and programming short- 
cuts as well as many 
new programs. Among 
Arcsoft's titles are BASIC 
Made Easy, 50 Color 
Computer Programs in 
BASIC for the Home, 
School, & Office, and 101 
Pocket Computer Рго- 
gramming Tips & Tricks. 
The books range in price 
from $6.95 to $9.95. For 
your free catalog, contact 
Arcsoft Publishers, РОВ 
132BY, Woodsboro, MD 
21798, [301] 845-8856. 
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Experiments in 

Artificial Intelligence 

John Krutch's Experi- 
ments іп Artificial іп- 
telligence for Small Com- 
puters begins with an ex- 
planation of artificial in- 
telligence illustrated by a 
short Microsoft Level |І 
BASIC program. Problem- 
solving, natural-language 
processing, and other 
aspects of artificial in- 
telligence are covered in 
the same easily under- 
stood manner. 

Experiments іп Аг- 
tificial Intelligence for 
Small Computers is avail- 
able in softcover for $8.95. 
Contact Howard W. Sams 
& Co. 4300 West 62nd 
St., Indianapolis, IN 46268, 
|800) 428-3696; in in- 
diana, (317) 298-5400. 
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SOFTWARE 


Engineering 
Software 

Micro-Tech Associates 
has structural and founda- 
tion engineering software 
programs for the Apple il 
Plus microcomputer that 
provide an alternative to 
high-cost service bureaus. 
The disk-based Pascal and 
FORTRAN programs are 
designed for interactive 
use and include SBEAM, 
GRID, and TRUSS2D. The 
programs are easy to use 
and do not require pro- 
gramming knowledge. 
Contact Micro-Tech Asso- 


ciates, 2305 Appleby 
Court, Wheaton, IL 
60187. 
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Multiplan — Electronic 
Spreadsheet 

Multiplan, a new elec- 
tronic spreadsheet, is now 
available from Microsoft. 
The spreadsheet is 63 col- 
umns wide, 255 rows 
deep, and several pages 
thick. You enter the 
numbers, titles, or for- 
mulas, and all computa- 
tions are performed auto- 
matically. You can assign 
a name to any given cell 
or area and then access 
that name in future plan- 
ning activities. 

Multiplan offers exten- 
Sive screen messages, a 
menu of commands, and 
a Help file that's always 
available. Multiplan gives 
you a number of features: 
easy editing, relative ref- 
erences, cell formatting, 
and a copy command. 
Column widths сап be 


reduced from the standard 
10-сһагастег column with 
the Format command and 
you can watch up to eight 


different areas through 
Multiplan’s windows as 
you work. 

Multiplan is available to 
run on CP/M systems and 
the Apple ll. For details, 
contact Microsoft, 10700 
Northup Way, Bellevue, 
WA 98004, (206) 
828-8080. 
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Pascal Sourcebooks 

The Pascal Sourcebooks 
are a complete library of 
well-structured Pascal soft- 
ware written in a self-doc- 
umenting style. Among 
the Pascal Sourcebooks 
being offered are File Sys- 
tem, Incremental Backup 
System, Report Generator, 
Graphic Applications-l, 
and Typewriter Simulators. 
File System lets you inter- 
rogate directories from ap- 
plications program. іп- 
cremental Backup System 
will save recently used files 
so that loss of disk data is 
prevented. Using the 
UCSD Pascal system's 
screen editor, Report Gen- 
erator lets you create 
word-processing-quality 
documentation. Examples 
of Pascal programs driving 
applications-oriented 
graphics are provided in 
Graphics Applications-l, 
and Typewriter Simulators 
turns a printer and a ter- 
minal into an electric type- 
writer with automatic ad- 
dress accumulation, 
envelope addressing, and 
line-by-line correction. 

With an Apple Pascal 
disk, the Pascal Source- 
books range in price from 


949.95 to 5109.95. Con- 
tact North American Tech- 
nology, Suite 23, Strand 
Building, 174 Concord St., 
Peterborough, NH 03458, 
(800) 854-0561, operator 
860; in California (800) 
432-7257, operator 860; 
in New Hampshire |603) 
924-6048. 
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You've Earned an 
MBA 

Context Management 
Systems’ MBA software 
package blends database, 
electronic spreadsheet, 
word-processing, graph- 
ics, and communications 
capabilities into а single 
system. Once information 
has been added to MBA's 
database, it can be used 
without further typing or 
keystrokes. Specific figures 
can be called up and in- 
serted into a report auto- 
matically. You can com- 
municate numbers in rows 
or columns, let MBA for- 
mat figures into charts or 
graphs, or you can return 
to your figures and run ex- 
perimental simulations. As 
an electronic spreadsheet, 
you can change a 
number, and MBA will 
recalculate affected items. 

MBA's word processor 
lets you prepare concise, 


accurate reports. The 
reports can use data 
stored in other MBA 


modules, so you can have 
MBA fill in appropriate fig- 
ures as you write the 
report. 

MBA requires an ІВМ 
Personal Computer with 
192K bytes of random- 
access memory, dual disk 
drives, and a video 
monitor or an Apple Ill 


with 256K bytes of 
memory, dual disk drives, 
and a video monitor. A 
modem and a printer are 
recommended. Contact 
Context Management Sys- 
tems Inc. Suite 101, 
23864 Hawthorne Blvd., 
Torrance, СА 90505, 
(213) 378-8277. 
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Report Manager 

The Report Manager 
creates and instantly up- 
dates a variety of reports 
for financial, accounting, 
engineering, and scientific 
applications. The СР/М- 
based Report Manager 
can generate income 
statements, balance 
sheets, sales forecasts, and 
other business reports. The 
reports сап be created 
from any plane in the X, Y, 
and Z axis "data cube" 
generated by the рго- 
gram. This "third dimen- 
sion" calculating ability 
allows for the existence of 
thousands of individual 
cells, each of which can 
contain a number, a label, 
or a formula. Report Man- 
ager has editing com- 
mands for changing or ad- 
ding to a cell's contents. 
Reports can be up to 255 
cells wide, long, and deep, 
and multiple report pages 
with controls to scan data 
on any page or all the 
pages on one column are 
provided. 

The Report Manager 
has the ability to copy por- 
tions of rows or columns, 
entire portions of pages, or 
full sections from sets of 
pages. It lets you view four 
independent sections on- 
screen and define head- 
ings that are longer than 


nominal се! widths. Cal- 
culations on calendar and 
time entries for determin- 
ing the duration of flow- 
charts and work in pro- 
gress can be performed. 

The Report Manager is a 
standard feature with 
NEC's PC-8000 series 
microcomputer. Contact 
NEC Home Electronics 
USA, 1401 Estes Ave., Elk 
Grove Village, IL 60007, 
(312) 228-5900. 
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MISCELLANEOUS 


Head-Cleaning Kits 

The Verbatim Datalife 
head-cleaning kit consists 
of a reusable Lexan jacket, 
which is impervious to 
head-cleaning solvents, 
and presaturated, dispos- 
able cleaning disks. The 
kits are available in 5%- 
and 8-inch sizes and can 
be used on both single- 
and dual-head drives. 
Operation is easy: the disk 
is removed from its protec- 
tive foil and polyethylene 
pouch, inserted in the Lex- 
an jacket, and the whole 
assembly is placed in the 
drive for 60 seconds. 

The Verbatim Datalife 
head-cleaning kit is not 
recommended for use on 
Vydec 8-inch-drive word 
processors. The kit has a 
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FLOPPY DISK DRIVES 


Virtually the 


QUME DATATRAK 8 
industry standard. High quality/ 


CPU 


CCS 2810 
Godbout 2-80А 
Godbout 8085A 


reliability. Full featured, double sided, double 
density. MEMORY 
T5) adus ace 958 BGs ҰЛЫДЫ AT RA $499 | 
РАР РЕЗ РИЕТИ $485 CCS 2065 64K dynamic 
бета eon ta rites cas sla, haan ain aa a Godbout RAM 17 64K 
TANDON DOUBLE SIDED, DOUBLE DENSITY MINIS 
| ТМ100-2....48ТР1(500КВҮТЕ$).......................... $325 [/О 
Compatible with Northstar, Cromemco, TRS-80 
TM100-4 .... 96 TPI (1000 КВҮТЕ$)......................... $425 
Compatible with Zenith, Heath, etc. 
TANDON 5%” HARD DISKS 
ТМ 602 (5МВ).... * oos » omo яа ъа ROk 4OW & 4d 3 9 4 & o 8 k b Vo (OR 4A 4 ok RR OR ете 1108 1111 
TM 603 (1ОМВ),......... DS OEE E aes seen NEW 1111 


CONTROLLERS 


Tarbell single density kit.......... $195 
Tarbell single density A& T ....... $310 
Tarbell double density A& T ...... $425 


CCS 2422 w/CPM 2.2 


MISCELLANEOUS 


CP-206 power supply $110 


(powers two floppies) 


Mini-Enclosure with power supply 


2drives...... 


IUL TIBUS 


BLC 80/11 $150 DATACUBE RM-119 64K Dynamic 
SBC 80/30 $450 ВАМ, with memory refresh + more. 
SBC 204 SABO) а оо ip ene $595. 
SBC 534 $500 
SBC 556 $200 CENTRAL DATA 128K Dynamic 
SBC 711 $500 ВАМ, featuring 8/16 bit addressing, 
SBC 614 $100. dere а к кш py $1399. 
NEW YEAR'S SPECIALS 
1) 807/117204 SSG ушш thee oie bane REDE Bon $695 
f 2) 80/30, 2042885........................... $995 
3) 80/30, 204, Datacube RM-119................ 91400 
4) 80/30, 204, Central Data 128К................ $1999 


5) Create your own combo. Call & we wil! be happy to price it 
for you. Many more multibus boards in stock to choose 
from. (This offer good only while supply lasts, so hurry, 
folks) 


DEVELOPMENT SYSTEM CORNER 


ЛО5 230, Complete, factory fresh $9999 

Note: We usually have other development systems in stock, 
like MDS 800, 235, etc., so give a jingle to see what Oracle’s 
elves have cooking. 

-NDS & ODDS 


Miscellaneous goodies have been accumulating at Oracle. Here's a chance 
(о pick up some terrific buys. Please act quickly, as many of these 
| won't last long. 

Memorex 660 50 Mby hard disk drive................... 
| Versatec 110 Electrostatic ргіпїег...................... 


$6999. 


POP 11/34A with 32K memory, operator's console, and much much 
more. A veritable steal а(............................. $7500. 


Terms of sale: MC/VISA O.K. COD shipments with 25% deposit. 
| Purchase orders accepted from qualified firms and institutions. All goods 
subject to prior sale, and ^*icee subject to change without notice. 
Shipping/handling extra. CA residents add sales tax. 
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Cable Kits  2drives. 
2 Disk drive enclosure ..... $ 95 3 drives . 
(fits Siemens, Shugart, Qume) 4 drives . 


РОВ 1608, Palo Alto, CA 94302 (415) 321-5601 


| General Automation 16/440 with a multitude of peripherals. . $14,000. 


Qume Sprint 9 


DAISY WHEEL PRINTER .. $2395 
45 CPS, RO. Available in KSR version. 

Call for further particulars. 

Ribbons: $125/case 

Bidirectional tractor feed $225 


NEW 1111 
ABM 85 Video Terminal.. $ 895 


— Detachable keyboard 


"— $ 35 — Televideo 920, ADM ЗА compatible 
"m $ 40 — High resolution green phosphor (23 MHZ) 
ad dus $ 45 — Extra multi-bus or 5-100 slot for stand-alone 


capability 


Terms of sale: cash or checks, MC/ 
VISA. Min. order $25. CA residents 
add 6% tax. Prices subject to change 
without notice. All goods subject to 
prior sale. 


Cru 149 >U-YY 100+ир 
2104 $1.00 $ .75 $ .65 280 $8.95 $8.75 $8.50 
4116 2.25 2.15 2.00 280А 9.95 9.75 9.50 
4164 17.00 15.00 13.00 6502 6.95 6.85 6.75 
2114 (450) 2.25 2.25 2.00 8085A 10.00 9.00 8.75 
2114 (300) 2.50 2.25 2.00 9900 25.00 23.00 20.00 
4044-25NL° 3.25 3.00 2.75 
6104-3 2.00 1.75 1.50 
5101L 3.00 2.85 2.75 
2147 3.50 3.25 3.15 
EPROM 149 50-99 100*up MISC 1-49 50-99 100+up 
5203Q $7.50 $6.50 $5.50 3242 $9.00 $8.00 $7.00 
52040 7.50 6.50 5.50 8202А 45.00 43.00 40.00 
2708 3.25 2.75 250 82554 5.75 5.65 5.50 
2716 5.00 4.50 4.00 MM5303/ 
2732 12.00 11.00 9.00 TR1602B 4.00 3.85 3.75 
68764 30.00 25.00 20.00 9901 4.00 3.75 3.65 


Complete listing of Oracle's inventory available for the asking. Please 
write/call to be placed on our mailing list, and thus receive the latest] 
& greatest from Oracle. 

Oracle is interested іп buying/swappingfAelling any/all makes & 
breeds of computers, peripherals, and related subjects. If you wish tò 
trade your micro for a mini, mini for a micro, both for a player to be 
named later, and everything up, down, and in between, we may be able 
to assist. We accept virtually any type of gear as trade-ins when purchas- 
ing from us. Call us for the fullest of particulars. Intel, National, DEC, 
HP, DG, & Motorola our specialties. 

If you are interested in products by: MICROBAR, DISTRIBUTED 
COMPUTER SYSTEMS, ETI MICRO, VOTRAX, HEURIKON, INTER- 
PHASE, ELECTRONIC SOLUTIONS, TODD PRODUCTS, DIGITAL 
PATHWAYS, ETC., give us a shout. We are not formal distributors af 
same, but frequently have their MULT ÍIBUS goods in stock, or at our 
fingertips. Call/write for details. 


Oracle Electronics & Trading Co., Inc. 
P.O. Box 921 Palo Alto, CA 94302 (415) 961-4920 
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suggested price of 512.50; 
a 10-раск of replacement 
disks costs $20. Contact 
Verbatim Corp., 323 So- 


quel Way, Sunnyvale, CA 


94086, |408) 245-4400. 
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Programmable CMOS 
interrupt Controller 

The CDP1877 CMOS 
[Complementary metal- 
Oxide semiconductor] IC 
[integrated-circuit] pro- 
grammable interrupt con- 
troller is designed to 
minimize software апа 
real-time overhead for 
multilevel priority inter- 
rupts ir) CDP1800-based 
microprocessor systems. 
The device features eight 
levels of prioritized inter- 
rupts апа software-pro- 
grammable vectoring to 
interrupt routines. The 
CDP1877 is a memory- 
mapped device with 
latched interrupt requests 
and hard-wired interrupt 
priorities. Interrupts can be 
expanded in increments of 
eight. The CDP1877 can 
be cascaded into a large 
number of interrupts, 
limited only by the 
amount of memory space 
available and the extent of 
address coding in the 
microprocessor. Its multi- 
ple chip-select inputs 
minimize the amount of 
address space required for 
Operation. Selectable 2-, 
4-, 8-, and 16-byte inter- 
vals provide flexibility for 
interrupt-routine memory 
allocations. 

The CDP1877 operates 
from a single supply 
voltage of 4 to 10.5 V 
(volts). The CDP1877C is 
identical to the the 
CDP1877 except for the 


operating voltage range, 
which is 4 to 6.5 V. Both 
are supplied in 28-lead 
plastic or hermetically- 
sealed ceramic DIPs {dual 
inline packages]. The 
CDPI877 апа the 
CDP1877C are priced at 
$11.96 and 58.16, respec- 
tively. Contact RCA Solid 
State Div., POB 3200, 
Somerville, NJ 08876 
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Low-Cost 
Oscilloscopes 

The low-cost Models 
2213 and 2215 are mem- 
bers of Tektronix s 2200 
series of dual-trace, 
delayed-sweep oscillo- 
scopes. Both models 
achieve a 60-MHz band- 
width at 20 mV to 10 V 
and 50 MHz at 2, 5, and 
10 mV settings. The max- 
imum sweep speed is 5 
nanoseconds per division. 
The lightweight  oscillo- 
scopes incorporate ad- 
vanced systems for easy 
triggering апа provide 


Z-axis input, front-panel 
trace rotation, and beam- 
finder controls. Fewer 


operator adjustments are 
required because both 
units have automatic in- 
tensity and focus. 

The Model 2213, with a 
single time base, has a 
screen-calibrated delayed 
sweep with 396 accuracy 
and an intensified sweep. 
The Model 2215 has a 
dual time base with 1.596 
delay time accuracy and 
features alternate sweep 
switching, A/B sweep sep- 
aration control, and B trig- 
gering after delay for jitter- 
free delayed time measure- 
ments. 

The Tektronix Models 


222 ANG 22155 «COSE 
$1100 and $1400, respec- 
tively. For further details, 
contact Tektronix, Inc., 
Marketing Communica- 


tions Dept, POB 1700, 
Beaverton, OR 97077, 
(800) 547-1845; іп 


Oregon (ВОО) 452-6773. 
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Timeshared 

Typesetting Service 

Type Share Inc. is a time- 
shared typesetting service 
that can accept sequential 
ASCII (American Standard 
Code for Information Inter- 
change) files from any 
computer and return type- 
set copy according to user 
coding and specifications. 
A computer user can input 
and format material for 
typesetting on his or her 
computer, send it to a 
Type Share center over a 
telephone, and receive 
typeset copy that's ready 
for paste-up and printing. 

To use the Type Share 
system a user must have a 
computer/modem  com- 
bination that can transmit 
ASCII sequential files over 
telephone lines. Contact 
Type Share Inc., 8315 Fire- 
stone Blvd., Downey, CA 
90241, [213] 923-9361. 
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Add-On Memory 
Cards for the IBM 
Personal Computer 

A.S.T. Research has in- 
troduced a series of ultra 
high-density add-on mem- 
ory cards for the IBM Per- 
sonal Computer that fea- 
ture storage capacities 
ranging from 64K to 256K 
bytes of random-access 
memory. Тһе Personal 
Computer-compatible 
cards include parity check- 
ing to ensure data integrity. 
Each card is thoroughly 
tested. 

In addition to the mem- 
ory cards, A.S.T. has intro- 
duced a communications 
option card that has two 
RS-232C ports and a wire- 
wrap extender card set. 
The add-on memory cards 
range in price from $495 to 
$1595, which includes a 
one-year warranty. The RS- 
232C port communica- 
tions card costs $240, and 
the wire-wrap extender is 
available for $95. Contact 


A.S.T. Research inc., 
17925 B Skypark Circle, Ir- 
vine, СА 92714, (|714) 
540-1333. 
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Where Do New Products Items Come.From? 

The information printed in the new products pages of BYTE is 
obtained from “new product” or "press release” copy sent by the 
promoters of new products. If in our judgment the information 
might be of interestto the personal computing experimenters and 
homebrewers who read BYTE, we print it in some form. We 
openly solicit releases and photos from manufacturers and sup- 


pliers to this marketplace. The information is printed more or less 
as a first-in first-out queue, subject to occasional priority modifica- 
tions, While we would not knowingly print untrue or inaccurate 
data, or data from unreliable companies, our capacity to evaluate 
the products and companies appearing in the “What's New?" 
feature is necessarily limited. We therefore cannot be responsible 
for product quality or company performance. 
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SUNNY LOW LOW COST 
POWER SUPPLIES # 
FOR S-100, FLOPPY DISKS. em 


KIT 1, 2 & 3 For S-100 АЗ For Three 8" or 53 2 in 1 Unit for 5-100 and | 
514" Disk Drives two 8” or 5'4"' Disk Drives. it fits 


most Disk System Mainframes. 
S-100 POWER SUPPLY KITS (OPEN FRAME WITH BASE PLATE, 3 HRS. ASSY. TIME) ne ш 
ЇТЕМ USED FOR @ + 8 Vdc @ - 9 Vdc @ + 16 Уас @ - 16 Vdc @ + 28 Vdc SIZE W x D x H РНІСЕ 


KIT 1 15 CARDS SOURCE 15A چ‎ | : сенаж 12" x 5" x Avg" 54.95 


KIT 2 SYSTEM SOURCE 25A ا جت‎ 12" x 5" x 47%" 61.95 
KIT3 DISK SYSTEM 15A 1A 4A 14" x 6" x 4%" 69.95 


DISK DRIVE POWER SUPPLY “R3” REGULATED, OPEN FRAME, ASSY. & TESTED 
SPECS + 5V @ 5A OVP. —5V @ 1А + 24V@ 5A. SHORTS PROTECT 2 SIZES AVAIL. 1 J 9° (М) x 6ta” (D) x 438” (Н) 2) 9" (W) 
OPTION 1.) REPLACE + 24V BY + 12У, 2) FOR SIZE 1 ONLY. ADD = 12V @ 1A. AT AN ADDITIONAL $12 00 


IDEAL FOR THREE 8" or 5% FLOPPY DISK DRIVES. SUCH AS SHUGART 801/851. SIEMANS FDD 100-8/200-8 OR 100-5 ETC. 


&& 33 
DISK SYSTEM PWR SUPPLY “53” OPEN FRAME, ASSY. & TESTED. COMPACT SIZE: 10 (W) x 6" (D) x 5 (H) 97.95 
REGULATED OUTPUTS FOR DISK DRIVES «5V @ ДА, -5V @ ЛА, -24V @ ДА (OR + 12V @ 4A) SHORTS PROTECT 
UNREGULATED OUTPUTS FOR S- 100 +8V @ 14А. + 16V @ ЗА (OPTION ADD OVP FOR -5У ADD 
A COMPLETE UNIT FOR DISK SYSTEM WITH THE MAINFRAME CONTAINING 12 SLOTS & TWO 8" or буа” K DRIVES 


POWER TRANSFORMERS (WITH MOUNTING BRACKETS) 
ITEM PRIMARY SECONDARY #1 SECONDARY #2 SECONDARY 43 SIZE W x D xH PRICE 


110/120 2x8 Мас, 15A 28Vac,CT,25A ._. 334" x 3%" x 3¥e" 22.95 SHIPPING For each power supply $5.50 in 
110/120 2 х 8 Мас, 25А 28 Мас, CT,35A __ - 34" х фа" х Зу" 28905 Сай. $6.00 In other states, $18.00 in Салада, 
110/120 2 х 8 Мас, 15А 28 Мас, CT. 25А 48 Мас, СТ, 2А 33 х 4% х 3%" 30.95 ГОГ each Transformer $500 in а! States, 
110/120 2 x 8 Мас. 6A 28 Мас, СТ, 1.54 48 Мас, CT, ЗА 3%" х 3e х Зв" 23.95 rael Canada. Сай. Residents add 6% 
110/120 2 x 8 Vac, 6A 28 Vac, СТ, 2A Me 3" x 3" x 249" 15.95 | 


MAILING ADDRESS: SUNNY INTERNATIONAL d aen ерее. 


TORRANCE GA 90510 (TRANSFORMERS MANUFACTURER) 2212972 S. VERMONT AVE сә 


Id UM (213) 328-2425 MON-SAT 9-6 TORRANCE, СА 90502 


TELEX SUNYCO TRUC 


NEW & USED 


Terminals— Printers —CRT's—LSI—Boards — Misc. 
9 x B Matrix, 80/132 Col., VIDEO TERMINALS NEW-USED 


КОРНО созар ро s DE Sa sae ER >» oa 


KD11-HD EPET бтен теоре тя Peter eves KET eR vw onl + 095 


FrictlonfPin Feed, Lear АОМ-ЗА NEW ,,.,.....»...4»./-2-«»».... 5 575 
Lear ADM-3A USED ГЕЧЕ ЕТТЕРІ IITTTTPTI k 395 ep Sa АСК 
Beehive 8-100 USED ,,,,,..........»..»....... 295 SU us . * on 
Talevidao 912-B USED ңачзачзевцаенатт”таитацттаәгенв " 186 уни ИРЕК се ы 345 


14 івеветеевеезкиаентеоетезеееоееьілгеге офа 


оа N EPEE E E ATE TOM 


Execupon 3000 М,5ЕО........................ 


NEW Execupor 200 USED *hbzyi1b9«yvTS5Aa?25TÓs5o5tGGn* 595 qu rii C Ed ады. далалық н 
DUV 11-DA 
OKIDATA 83-A 74723 ASR МИШ ..................... 695 SAV сен O ae 
$699.00 Tetetype 43AAA USED ТТТ 775 DRV “He eR EE REEFS E REET ROBOT Ew APE Sa an 35 
DEC LS-120 (120 CPS} USED ТТТ haw ean see 795 ІШЕКТІК aE prime la % 
DEC LA-36 DK Нвішіівһей.,.........»..»..... 595 DEC PDP11 MODULES NEW 
1:1: NEW n n TTITTUTTIPTETEEPER eee OA ACIEETCOEEPRIEÉZPESUETTeMeZS £30 
“тиачлчатефееФіӛтейотегчфе М511-10 
ТІ 810:100 sens Perera ve ushkbhsetnu^itwuoó*ntvtnt'tb&tbasnsumy 1660.1 USED i ^ Я А 595 М511 LB. *".*-P"NÀEMGAEAÁK-ERS94bBAARb-tsttuyykyT*t"unteonT pn 
прал eee ee eee eee : snapin eee rer eee eee ees eee ee ee ® 
ТІ 810 Pdg wiray "1242241-2A44542524253 1418452244 (Like DEC LA 120) MK11-CF. | М * 1 1 
ТІ 785 APL..... ae Wee bas о SS ede 1925 فوقو‎ pepannaeansangmt: 19950 
TL 73 KSA Computer Devices 1132 Неіш-,,,............ 790 МІСЕ; у еа ҚЫ» 11950 
n ПОВ GC a, ИНО hit MK11-BF. Еябінізіншін кйааншы«әегааәвн һафәаф те 8160 
MK11-BE....,. Ре 6750 
VT. 300 М aac. “Mm aeons т "235435 . Spe ne ьа реа офа 4+ 
ELIS VOTE N O OT CE O e duda 
м dk ad ai di B uu E  — VT-52 NEW...... тот» PeERPOHMASHEOAE PEEKS 1295 ааа Pee pasa ҚАС нана ыы is 2150 
ТҰ! 8128 LA-180 NEW. 222502 cok veweaweseneens B95 | ams" wa qud be RRR Sees заа ену ен PELA Ap hh 435 
| FLOPPY DISCS | LA-180 USED. +з» VAR AERA AO ASR аф 478 қалы ааа. АҚАН МЫНАНЫ АА E Med wc 
СО ООА: iier hee re. 885 ir bee dei a iuc A d ia Шақан 
DH11-AD +з а э а а эз око а я эз ИСИ TET! 6375 
T htran 1 "T Et a m qose LS-120 USED. тіӛғфіғанааегнаео дао вил кад кад 785 bid шый Ды ыыы 
"E PETER de ЭЙ ИИИ. RM 1065 LA-34DA NEW... asd» seu) эәгечтацтееваов 705 DDI-CK.eLueuueueeeeeeen enn ne 299 
LA-34DA USED. т"Шчеиацзанебе аа Ah aE HKRHSD 495 { i Глос 


ТАРЕ DRIVE EIA NEW 
Techtran 8421 Dual Таре ,,,,................ „+ $1395 


Ineface LA-BO. „__. 0. .__. - Pon c MAL 
DEC LSI МЕМ D 


*"*"*54«55»9-)^?h92*4a4249-9592»- 8^ ая яя + и 


Techtran 8420 Dual Tape. .... тазвтичізіееғатьвев 1200 TU 58. BB Dun! Ta i 
z pe Drive * а а» $ 550 чіэйрттзевгаецивкАшәеетеккаевеоивеветіств 
Be farang ah so EE a ДА, 995 RXO1K-10 Рк о! Пізкейев...,..,..2%5«»..,.... 45 ВА11-МЕ............. aT CO MEME 222 
meek 817 5 А. uci apo рено یی‎ a 1255 RLV21-AK Disk Drive & Ctrl (10 Мей), 5-4%44-4 eon 4985 ВА11-МЕ.;,,... Рчеегечвтгевеаееадәквезеееотериак ғә 998 
Mt ingle Таре. ,,...,...........-.. 1295 RLV11-AK Disk Drive & Ctrl (5 Меп).............. 3672 ADVIDA еа вернае ве аваке Sete 05 
TAPE DRIVE EIA USED Ea Bek Dre м) err) а ne AAVI Te A uL. ақыра s iMm, o чаза а мачы 
" А 3 5 rive e 5*44LHAA эф EETPREARMA»" 
QM NA DIIS Tope D QJ628-GZ RSX11-M Documentation. ....... 271227200 TERMINAL BROKERS СО 
schiran 617 Single Tape. 975 02813-67 F4/RT11 Doc. Kit 22 220 R ir St. e Вох 212 
| eee et far iis 25 9 gn 
MODEMS AND COUPLERS NEW QU918-CH BSC + 2/IRSXIIM........ 221.22.222. 1949 қана or Ma 2197 
QJO13-GZ RT 11 Doc. КИ.......,,.,..... pits Needham, 


* o - x + Ф * P o9 ш о» 4 3 ө 4 4 4 » b » 4 à а т 


MXV11-AA МүІ-МоО2-8К....................... 
MXV11-A2..,. "44-24 nt*b^ttbhbs вт. % on eda 22 
MSV11-DD. ....... көзін ыз 2%%4%4% ee 760 
MRV11-BA Prom Memory 1лИ..,,.-.. ....»..-.- 
KWV11-A. Р И қ 


617-449-0216 


Limited Quantities 


Add $15 00 per unit UPS charge 
MASS. NJ. NY. ILL. CAL. CONN, GÀ, OHIO Add Sales Tax. 


MODEMS AND COUPLERS USED 
AJ ADAC 120011200 Baud ........... rr ТЕРТЕ 
Vario 103 ілмрін”.,....:.-.». ss ........ ». 


AJ 242-4 300 Baud 
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FEATURES 
e Conforms to IEEE 696 standard. 
e 8or 16 bit data transfers. 


Ext. Bank 


Manufacturer Adar Select 2716 Pin Out Current 16Bit Speed Phantom Price 


| © 24 bit addressing. 
e Bank select in 32K-32K or 


48К-16К. 


| е Banks selectable/deselectable 


on DMA. 


e Responds to phantom pin 


67 or 16. 


e 2K x 8 static rams with 2716 


pin out. 


e Power consumption is typically 


600 ma. 


e Banks on or off on power up. 
e Bank addressable to any of 


256 possible ports. 
e 8MHz with 150ns parts 


standard, 


faster speeds 


available on request. 


e Available partially loaded as 


a32K board. 
e Multiple bank residence. 


SSM 
Memory Mer. 
Digital Design 


Static Mem. 
Systems 


Seattle Comp. 
Products 


California 
Digital 


Godbout 


Digital Res. 
Computers 


Omniram 64 


Omniram 64 


М 


м 


With 200ns. Rams 
With 150ns. Rams 
With 120ns. Rams 


м 


600mil. 
350mil. 
990mil. 
550mil. 


2.5amps 


(Затр5 


250mil. 
500mil. 


600mil. 


No 
No 
J 


No 


J 


м 


м 


Мо 


v 


6meg. 


10meg. 
12meg. 


6meg. 


8meg. 


Smeg. 


Smeg. 


? 


$850 
$795 
$995 
$679 


$995 


$850 


$850 
$539 


$470 


FULCRUM" Distributed oy 


COMPUTER PRODUCTS WW COMPONENT SUPPLY INC. 1771 JUNCTION AVENUE * SAN JOSE, CA 95112 (408) 295-7171 


Circle 380 on inquiry card. 
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@ Dysan 


CORPORATION 


Solve your disc probiere, buy 100% surface 
tested Dysan diskettes All orders chipped 
fom stock, within 24 hours. Call toll PREE 
(800) 235-4137 for prices and edfurmstion. 


v ~ PACIFIC 
EXCHANGES 


100 Foothill Blvd. 


San Luis Obispo. CA 
93401 (іп Cal call 


(805) 543-1037) 


Circle 270 оп inquiry card. 


"C"COMPILERS FOR MC 6809 


Generates re-entrant/relocatable, efficient, 'rom'able 
assembly language 


Supports full "С" except: long, floats, doubles, 
initializers, and bit fields 


Includes object code linker, library manager, and 
6809 assembler 


All user program 1/0 easily configured to target 
hardware environment 


Available as flex-compatible, resident compiler or 
CP/M-compatible, cross-compiler 


$300.00 
3350.00 


CP/M + 68ХХ CROSS-ASSEMBLERS 
(INCLUDING SOURCE CODE IN "C") 


А6800 ... MC 6800, MC 6802, MC 6808 ... 5100.00 
А 6801 ....... MC 6801, MC 6803 
А 6809,,,,....... MC 6809 


CP/M FORMATS: 8" SOFT SECTORED, 
5" NORTHSTAR 
FLEX FORMATS: 8” SOFT SECTORED 


*Flex Trademark of Technical Systems Consultants, Inc. 
*CP/M Trademark of Digital Research 
647 W. Virginia St. 


INTI 
IN ROL Milwaukee, WI. 53204 


CORP. (414) 276-2937 


DISKETTES — SOLD IN BOXES OF 10 
5"1 side...330 81 side...390 
5"2 side...425 8"2 side...5 60 


ALL MAXFL1 DISKETTES ARE DOLBI F DENSITY 
QUANTITY PRICES AVAILABLE 
SAME DAY SHIPMENT. Order via “as Charge - 
Мба - Money Order - Personal Checks (allow 2 weeks) 
COD requres 10% depost Сам Res add 6% 
Sales tax 


SATISFACTION OR FULL REFUND 


| 
ТІ 
ІШІ 


ІШІ 


6901 Canby Avenue 
Reseda, CA 91335 


(213) 705-4202 


Circle 131 on inquiry card. 


The Last Disassembler 
You Will Ever Need! 


Mnemonics Externally Defined 


Zilog, Intel, PASM Supplied 
ASCII/HEX Preconditioner 
Can Externally Def. Equates 
Optional Address Listing 
ASM/PASM/M80 Compatible 


А ОВ statements forcible over user 
specified range 


$150. complete/$25. manual only 
for further information contact 


COMPUTER TOOLBOX, INC. 
1325 East Main St. 
Waterbury, Ct. 06705 
Phone (203) 754-4197 


Circle 78 on inquiry card. 


ELIZA IS HERE! 


AT LAST! A FULL IMPLEMENTATION of the orignal ELIZA 
program 15 now available to run on your mcrocomputer' 


Created al MIT їп 1966, ELIZA has become the world's most 
celebrated artfrcral intelligence demonstravon program ELIZA +s 
a non-directwe psychotherapist who analyzes each statement as 
you type tt iInandthenresponds wrihherowncommenlor question 
— and ner remarks are often starthngly appropriate! 


Designed to run on a large mainframe. ELIZA has hilherto been 
unavailable to personal compuler users eacept in greatly stripped 
down versions lacking the sophisitcasion which made the original 
program so lascifating. 


Now, our new microcompuler version possessing the FULL power 
and range of expression of the original is besng offered at Ihe 
introductory price of only $25 And rf you want to Hrıd out how she 
does it lor teach her to do more] we wili rnclude the complete 
Source Program lor only $20 additional 


Order yourcopyot ELIZA today and you'll neveragain wonder how 
to respond when you hear someone say "Okay, let'ssee what this 
compuler of yours can actually до” 


ELIZA 15 AVAILABLE IN THE FOLLOWING OISK FORMATS: 


Stundard B inchsingle йеп ту totall CP/M based computers 
825 tor ELIZA COM - adti S20 tor Microsoft BASIC-BO Source 


5', inch СР; М tor Apple ti equipped wih 2-80 SoltCard 
525 for ELIZA COM - add 520 for Microsott BASIC-80 Source 


$'. inch fot 48K Apple II wah Applesofi ROM and DOS 33 
82510: Prolected Frie - add 520 Jor Unprotected Source 


ARTIFICIAL INTELLIGENCE RESEARCH GROUP 
921 NORTH LA JOLLA AVENUE 


LOS ANGELES, CALIFORNIA 90046 
vig | (213) 656-7358 (213) 554-2214 2% 


МС. VISA ard CHECKS ACCEPTED 


Circle 32 on Inquiry card. 


QUICKSCREEN 


Қотыр шаа 


* АВС CORPORATION ® 
* INVENTORY DISPLAY * 


*$f65865£4965695456556956584656 


© ITEM ID: 12345 a 
»9655844655654624905860A8a828 
FINANCIAL QUANTITIES 
баазаоеааша оф TTT ETT PET Tay yey 
| PRICE $8 1 | ON НАНО 193 ! 
| cost $4 | | ON ORDER 50 
d mmm юш а шь а d. i ALLOCATED 6 
1 SALES: | REORDER 220 


| MTD $200 | | MTD SOLD 25 
| YTD $800 1 | YTD SOLD 100 1 
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+ 


Microsoft BASIC, CBASIC,dBASEII. 
or FMSBO (tour seperate versions) 56K CP/M 


$149 (user manual: 520) plus shipping - 
Fox & Geiler Associates. Inc. B (201)837 -0142: 
P.O. Box 1053 Credit Cards 
Teaneck.N.J. 07688 Accepted 
PSH ің а їгїт of Dm Aerrcistes 
ЖИЕ II is а trabrerk of Лейігіз тен 
СРАСІС,СР/М, аге trademarks of Digital Remenrch 


Circle 133 on Inquiry card. 


SUPER E-Z80 KIT 


64K-Z80A-CP/M"" Compatible 
Micro-Computer 


Features: Z80/ CPU-CTC and PIO е 64K 
Dynamic Ram 9 4K Monitor EProm ¢ 54 Kev 
Keyboard (Detachable) e 3 Fully Buffered 
5-100 Spaces * Intergrated Circuit Sockets ® 
RS232-C Asvnch. Modem Control (Program. 
mable Baud Rate) е Composite Video е CP/M™ 
Operating Svstem Compatible е Epson or 
Centronics Printer Compatible Parallel Port 
е 8272 Floppy Controller Device - 3740 and 
3741 Comp. - 8" & 5" Drives - up to 4 
Drives * 780 Programming Card 9 As. 
sembly Instructions * Monitor Listing ® 
Block Diagram. 


PRICE: $1195.00 
TERMS: Certified check or 


money order 
(Texas Res. Add Sales Taxa 


KIT-80 INC. 


18601 LBJ Fwy. 9 Mesquite, Texas 75150 
* 800-527-1593 
A Subsidiary of Patrick Computer Systems, Inc. 
Manufaeturer of the ic436 
integrated business computer 


™ Trademark of Digital Research 


Circle 171 on Inquiry card. 


FREE! 


1982 
DISCOUNT 
ELECTRONICS 
CATALOG 


JOIN THE PAK! 

Send for our Free catalag and become а 
member of our ¢aciutive Рах. Our 

members receive Poly Paks’ 

exciling catalog several 

limes à yesr. We offer: 

Penny Sales, Free 

Premiums and Low, 

Low Prices on a wide variety of - 
Electronic Producis such as Computer Periph: 
ағыз, Iniegrated Circuits, Speakers, Audio 
Equipmani, Rechargeable Batieries, Solar Prod. 
ucis, Samiconductors, and much, much more! 
Take advantage сі our 25 years as America’s 
foremas! Supplier ef сені electronics. 


POLY PAKS, ІМС. 
ғ.б. BON ыз. NT 2 
Ü L'THNFIELD. MA. Digág 


Circle 287 on inquiry card. 


WANTED: 


APPLE, IBM, TRS-80, CP/M 


SOFTWARE 


Westico +5 a publisher and distributor о! 
professional softwarefor microcomputers. 
If you have a new program ready for 
distribution or want your existing programs 
to reach a larger market, contact: 

Phillip Woellhof, МР. Mktg. 

Westico, Inc. 

25 Van Zant Street 

Norwalk, CT 06855 

(203) 853-6880 
To increase your profits, take advantage 
of Westico's worldwide promotion and 
distribution. 


WESTICO 


The Software Express Service 


SPECIALS on INTEGRATED CIRCUITS 
6502 745 10/695 50/655 100/615 
6502A/6512A 840 10/795 50/7.35 100/6.90 
6520 PIA 5.15 10/490 50/445 100/4.15 
6522 VIA 6.45 10/610 50/575 100/545 
6532 790 10/740 50/700 100/6.60 
2114-L200 3.75 25/350 100/3.25 
2114-1300 3.15 25/290 100/2.65 
2716 EPROM 7.00 5/645 10/5.90 
2532 EPROM 14.50 
8118 Hitech] 2K x 8 CMOS RAM 14.50 
4116 B for 17 
Zero Insertion Force 24 pin Socket 2.00 
6550 RAM (PET 8K) 12.70 
5-100 Wire Wrap Socket 240 


А Р Products 15% OFF 
A P Hobby-Blox 15% OFF 


THE STAR MODEM 


From Prustica/Livermers Osta Systems 
RS232 MOOEM 

IEEE 488 MODEM 

RS232 CCITT 

IEEE 488 CCITT 


SALE $128 
SALE $199 
$170 


We carry Apple Н+ from 
Bell & Howell 


CASH MANAGEMENT SYSTEM $45 


Easy to use. Keeps track of cash disbursements, cash 
receipts, cash transfers, expenses for up to 50 categories. 


FORTH for PET by Cargile/Riley 250 
Full FIG model with all 79 Standard extensions. 
Matscempller fer FORTH for independent object code 30 


KMMM PASCAL for PET/CBM $85 
Includes translator for true machine language object code. 


EARL for PET/CBM 65 
Editor, Assembler, Relocator, Linkeditor. 


Supar&raphics - BASIC Language Extensions 30 
Fast Machine Language Graphics routines for PET/CBM. 


SM-KIT - Super PET/CBM ROM based Utilities A0 


SubSORT for PET/CBM by James Strasma 35 
Flexible general purpose machine language sort routine. 


PaperMete 60 Command Word Processor (Riley) 40 
Full-featured C BM/PET version with tape or disk text files. 


FLEX-FILE Date Base/Report Writer/Mail List 60 
Versatile PET/C BM data handling system by Michael Riley. 


4 Part Music System fer PET/CBM $60 
Includes Visible Music Monitor and D/A Converter. 


252 Bethlehem Pike 
Colmar, PA 18915 


Circle 3 on inquiry card. 


} 8250 Dual Disk Drive - 2 megabyte 


215-822-7727 A B Computers 


(commodore 


CBM-PET SPECIALS 


8300 (Diablo 630) Daisy Wheel - 40 cps 
bi-directional 

8032 80 x 25 CRT, business keyboard 

Super Pet 

8096 Board (extra 64K RAM for 8032) 

8050 Dual Disk Drive - 1 megabyte 


(2250) 1725 

(1495) 1100 

(1995) 1600 
(500) 400 

(1795) 1345 
(2195) 1760 
CBM IEEE Modem (395) 199 

4016 full size graphics keyboard (995) 

4032 full size graphics keyboard (1295) 

4040 Dual Disk Drive - 330,000 bytes (1295) 

2031 Single Disk Drive - 165,000 bytes (695) 

4022 Tractor Feed Printer - (795) 

C2N External Cassette Deck (75) 


' VIC 20 Color Computer (299) 


ҮС 1515 Graphic Printer (395) 


| Used CBM/PET Computers 


8024-7 High Speed Printer (1995) 1345 
WE WILL MATCH ANY ADVERTISED PRICE 


*** EDUCATIONAL DISCOUNTS *** 


Buy 2 PET/CBM Computers, rscelve 1 FREE 


WordPro 3 Plus - 32K CBM, disk, printer 200 
WordPro 4 Plus - 8032, disk, printer 300 
0ZZ Data Base System for CBM 8032 335 
VISICALC for PET, ATARI, or APPLE 155 
SM-KIT - Super PET ROM ШЇЇ 40 
Programmers Toolkit - PET ROM Utilities 35 
РЕТ Spacemaker |} ROM Switch 36 
2 Meter PET to IEEE or IEEE to IEEE Cable 

Dust Cover for PET 

IEEE-Parallel Printer interface for PET 

IEEE-RS232 Printer Interface for PET 

The PET Revealed 

Library of PET Subroutines 


RAM/ROM for PET/CBM 

AK or BK bytes of soft ROM with options! Battery Backup. 
Adds extra RAM which can be write protected like ROM. 
4K Мегзјоп - $85 ВК Version - $120 Battery Backup - $30 


EPROM Programmer for CBM/PET 79 
Branding tron with software/hardware for 2716 and 2532. 


Watanabe 


Intelligent 
Plotter 


WATANABE WX4671 Platter 
WATANABE WX4675 б-ия Platter 


list SALE | 
8023 Printer - 136 со! 150cps bi-directional (995) 775 | 


DISK Ó 
SPECIALS W 


SCOTCH (3M) 5" 
SCOTCH (3M) 8 


10/2.75 50/265 100/2.60 
10/2.80 50/2.70 100/2.65 
Verbatim 8" Double Dens. 10/3.45 50/3.35 100/320 
Verbatim 5" Datalife 10/2.45 50/240 100/2.35 
(add 1.00 for Verbatim 5" plastic storage box) | 
BASF 5" soft 10/240 20/2.35 100/2.30 
Wabash 5" in Plastic Box 10/2.70 50/260 100/2.50 
Wabash 8” in Plastic Box 10/2.75 50/2.65 100/2.55 


WE STOCK MAXELL DISKS 


Diskette Storage Pages 10 for 3.95 
Disk Library.Cases 8" - 2.85 5-215 
Disk Hub Rihgs 8" - 50 for 7.50 5" - 50 for 6.00 


CASSETTES - AGFA PE-611 PREMIUM 
High output, low noise, 5 screw housings. 

C-10 10/56 50/50 
C-30 10/73 50/68 
All other lengths available. Write for price list. 


SPECIALS 


EPSON MX-80 Printer 

EPSON MX-80 F/T Printer 

EPSON MX-70 Printer 

EPSON MX-1DO Printer 

Centronics 739 Printer with dot graphics 
STARWRITER бу Wheel Printer 

Zenith ZVM-121 Green Phosphor Monitor 
Amdek Color Monitor 


ALL BOOK end SOFTWARE PRICES OISCOUNTEO 
OSBORNE/McGraw-Hill, HAYDEN, SYBEX etc. 


100/.48 
100/.66 


Synertek Systems 


SYM-1 Microcomputer SALE 199 
SYM BAS-1 BASIC or RAE 1/2 Assembler 85 
KTM- 2/80 Synertek Video and Keyboard 349 
KTM-3/80 Synertek Tubeless Terminal 385 


p data 


systems 


290-80 64 К 2170 
290-82 64K, 1 double dens. drive 2395 
289-0 48K 1950 
789-1 48K, 1 drive 2150 
267 10 Megabyte + Floppy Drive 4495 
237 1.3 Megabyte Dual Floppy 1495 
225 High Speed Printer 1195 
219 Video Terminal (УТ-52 compatible) 670 
ZVM-121 Green Phosphor Monitor 119 
All Zenith Software discounted 


800 Computer 410 Recorder 
400 - 16K Pilot 
810 Disk Drive Microsoft BASIC 
825 Printer Educ. Series 
850 Interface MISSILE COMMARD 
822 Printer ASTEROIDS 
Paddle Pair STAR RAIDERS 
Joystick Pair Space Invaders 
16K RAM Music Composer 
Assembler/Editor 46 Chess 
TeleLink 20 Super Breakout 
Write for prices on other Atari items. 


WRITE FOR CATALOG 


Add $1.25 per order for shipping. We pay balance of UPS surface 
charges on all prepaid orders: Prices listed are on cash discount 
basis. Regular prices slightly higher. Prices subject to change 
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only $750 
Assm., Tested 
& Burned-In 
for one week 


Features: 
8% by 12 inches 
10 MHZ 8085 CPU 
64K RAM 
3 RS-232 channels 
8272 Floppy Disk Controller 
Handles Single/Double Density 
One to Four Drives. 801 R or 
850R. 


Documentation $15. 


CP/M Floppy Disk Operating System 8150 
Check or Money Order 


INCORPORATED 


11744 Westline Industrial Drive 
St. Louis, MO 63141 
(314) 432-1313 


Circle 38 on inquiry card. 


NEW! for 
the "В9 from 


MAGNOLIA gi 
MICROSYSTEMS 


DOUBLE DENSITY 
DISK CONTROLLER 


for both 51/4” & 8” drives 
only $595 complete 


including CP/M'"2.2 


MAGNOLIA MICROSYSTEMS, INC. 
2812 Thorndyke W.. Seattle 98199 
(208) 285-7266 (800) 426-2841 


CP/M is a trademark af Digital Research. 


Circle 187 on inquiry card. 


» | 
ena а 


ds онд ae 


Sottwite requiés ARK Apple wilh disk ағла = таны in 
quaes nied — Vénig tor mous iíommation Apple 4 APPLE 
WRITER are wademarhs of Appên Compute. ine 


РО. Вох 453 « Arlington Heiphis, HL. 60006 


Circle 381 on inquiry card. 


2-80 and 8086 FORTH 


| 2-80: FORTH—a сотрівіе program developmant system. Usas 
standard CP/M? compatible random access disk flies for screen 
storage. Package inciudas: Interpreter;compller with virtual mem. 
ory management, lina editor, screen editor, 2-80 Assembler, de- 
compliar, utilities, demonstration programs, and 80 paga user 
manual, System raquirements: 2-80 microcomputer, 48 kbytes 
RAM, CPIM 2.2 ог MP/M® 1.1, $50.00 


2-80 FORTH WITH NAUTILUS SYSTEMS CROSS-COMPILER. 
Extendimodify tha FORTH runtime system, racompila on a host 
computer for a different target computer, generate headariass 
coda, genarata ROMabie coda with Іп ШаНтес variables. Supports 
forward referencing to any word or label. Produces load map and 
llat of unresolved symbots. 107 page manual. System raquira- 
menta aa for 7-80 FORTH abova. $200.00 


8088 FORTH with line editor, screen editor, assembler, and 
utilities. Uses standard CP/M compatibie random access files for 
screan storage. Requires 8086 ог 8088 microcomputer, 64 kbytes 
ВАМ, and CP/M-B6 operating system. $100.00 


MACHINE TEST PROGRAM PACKAGE for 2-80 systems. Includes 
memory, floppy disk, printer, and terminal testa with all source 
coda. Requires CP/M 2.2. $50.00 


All software distributed on alght-inch soft sectored singile density 
diskettes. Prices include shipping by first class or UPS within USA 
or Canada. COD chargas extra. Purchase orders acceplad at our 
discretion, (CP/M and MP/M are registered trademarks of Digital 
Resaarch, Inc. 7-80 18 a regiatared trademark of Zliog, Inc.) 


Laboratory Microsystems 
4147 Beethoven Street 
Los Angeles, CA 90066 

(213) 390-9292 


Circle 174 on Inquiry card. 


STATISTICAL 
SOFTWARE 


ELF — Stepwise regression, fac- 
tor analysis, correlation coeffi- 
cients, crosstabs, simple statistics, 
t-tests, ANOVA, stepwise discrimi- 
nant analysis, all BASIC transfor- 
mations and more. $200.00 

TWG/ARIMA — Box-Jenkins for 
seasonal and non-seasonal models, 
identification, estimation and fore- 
casting. Introductory Price: 
$250.00. 

Each includes a database 
manager, numeric software key- 
pad, and is menu-driven. Each re- 
quires an Apple Il with Applesoft, 
48K, and DOS 3.3. 

For further information, write 


“Же Winchendoan 
3907 Lakota Road 
P.O. Box 10114 
Alexandria, VA 22310 


* Apple li and Appiesoft are trademarks of 
the Apple Computer Company 


Circle 377 on Inquiry card. 


perM 


15/16" x34" white pressure 
1 up- pin feed sensitive 


PRICE INCLUDES SHIPPING 
| Packed 5M per box - Min. order 1 box -#14.95 
Check with order - Mass Residents add 596 Sales Tax 


RNCHECK-MATE 


P.O. Box 103, Randolph, MA 02368 
Telephone: 617-963-7694 


Circle 56 on inquiry card. 


Versatile, rugged 32" high robotic arm for 
education, research and industry. Compotible 
with all computers having RS232C interface. 
Immediate delivery. 52,400 F.O.B. Champaign. 
Il. (In i., add 5% tax). Price includes 150 pg. 
operations manual. ., an excellent introduc- | 
lion іо robotics. Manuals can be purchased 
separately & 535.00 ea. Inquiries invited. 


Sales Dept, 

308 S. State 
Champaign, IL 61820 
(217) 352-8485 


Circle 312 on inquiry card. 


APPLE, TRS80, ТІ, ІВМ, РЕТ... 


TRY! OUR $99 SELECTOR SWITCH 
Available for RS232, IEEE 488, BNC... 


САСО лыны хх е, 


Our 599(- SBAB) switch will save you money and aggravation. Share your 
printer, modem elc. The selection is made by turning the front panel 
knob. Eliminate the aggravation of connecting and disconnecting cables. 
Ош —SBAB two position unil can connect one printer 1o two CPU's. It 
can atso be used to connect one CPU to isle a printer or a modem, We 
alsohave 3, 4, 5, & Б position units. In fact we haveabout 30 models іс 
satisfy al! tha common applications. Our products are Ihe most popular 
units on the market. We sold over 10,000 units. We сега 5 YEARWAR- 
RANTY. OUR UNITS HAVE AN EXCLUSIVE MONITORIMG OPTION. We 
have distributors and dealers in most cities. tf your favorite computer 
dealer does not carry a Gillronix Switch piease have him call us. We ofter 
the greatest discounts as well as evaluation samples. Call us for a FREE 
colorful catalog. 


EN CILTRONIX, INC 


UNIVERSAL INTERFACE PRODUCTS 


UA 


450 San Antonia Ave., Palo Alto, CA 94306 
DEALER INQUIRIES INVITED! 


Call (415) 493-1300 


Circle 137 on inquiry card. 


QUARTZ CRYSTALS ^ч 


10004 51385H 8.14160H 12.0008 22 6848 262859 
184324 5,1956 62308 122188 24 0008 3613128 
20004 5212468 6 82878 124408 2745768 363638 
2.00714 5.3088 84488 12.4778 250008 265128 
2.45784 5.5656 BAŞA 127.6388 25.500В 37 9628 
2.50004 3.5876 6.5768 12.6566 266758 28.0648 
2.66504 5.714368 6.0058 13.10778 270006 38.4448 
2.6670А 5.7808 6.9008 13.4768 26.3576 36.6256 
3.0004. 5.9828 9.5446 13.5386 В 20 4000 2806758 


Р 3.4067А 5.00048 08308 14.3182 8 26.6278 289258 
j 2.278БА 8 0008 9.83048 14.3918 299378 289378 


33304 61448 9.9336 150008 200848 1295028 
3.57908 6.2368 89506 151808 31 43768 38 6668 
36008 6.2506 0.0646 154448 3700068 39 7338 
3.8884 8 826058 598088 1550608 32.1768 39 6768 


ү aoe FTE орош (SRE 323298279 29 $4388 


4 19348 63008 102408 17.2248 332006 402758 
4.14258 64008 104086 175068 328758 40 444 8 
44x 6.55365 10499B 17.6256 34.3758 405928 
4.4408 66678 106646 16,0008 244278 407778 
45506 6.75648 10.82508 16.1956 В 34 5556 40.81258 


j 47368 6.9126 10.6366 18.4326 34.9776 40.6336 


4.7508 7.09166 10.6508 19.7506 15.766 В 40.8756 
4.91528 7.15009 6110006 20.0008 258738 40.6666 


, 4.905026 7.1838 At 4134 204606 IS B756 409266 


5.0008 7.9258 #7 pif 20.6508 359256 410006 


b ROPER ВШ 11 269 В 214008 325.9378 41 1656 


SOMME LORIA 116568 2211648360006 41 3778 


F 149038 AOPA 1168168 23.4008 26 0626 47 628В 32 766442478 | 
AC EE TY: kik — 0 4р 10 OR MÓRE-OEQUCT 5% 


ADD $1.00 SHIPPING 
CAL. RES. ADD 696 SALES TAX 
FREE OSCILLATOR SCHEMATICS 
WITH ANY ORDER 


QUALITY COMPUTER PARTS 
Р.О. BOX 743/ CHATSWORTH, CA 91311 


Circle 296 on inquiry card. 


CRT CONTROLLER | 


This intelligent CRT Controller 
uses an A CPU & an 8275 In- 
tegrated CRT Controller. it 
features: 
e 25 Ines (80 char./line) 
5x7 dot matrix 
Upper & lower case 
TWO 2716's (controller & char. 
enerator) 
rial interface RS232 & TTL 
Baud rates of 110, 150, 300, 600, 
1200, 2400, 4800 and 9600 
Keyboard scanning system 
Unencoded keyboard required 
ve +5V & t 12V Power Sup- 
өз 
е Does not have graphic 
capabilities. 
Documentation Includes program 
sting and composite video cir- 
cu 


езе 


Bare Board only 
(withdoc $39.95 
2716Char. Gen.A7 $19. 95 4 


2716Program A12 $19.9, E 


A-D CONVERTER Д 


JBEs 16 channel A-D Converter p! 

to your App 
ADCOB817 which incorporates a 1 
net multiplexer and an 8 bit ADC 
verter. The 16 inputs are h NM 
үүө and the voltage range ia D to. 

12 voits, Conversion time is « 1 

The resolution is 8 bits or 256 $ eps. 
linearity is ж 1/2 step. Two 16 pin DIP 
sockets are used for in NO & 


reference voltage con Bons. There 
are3singlebit TTL inputs. O06, Includes 
sample program, i, 

81-132A Assm, epe 
81-132K Kit 

81.1328 Bare Board 42906 


EPROM PROGRAMMER 


JBE's EPROM Reti nerit desiqnéd 
to program 6V 2516's, 2802's & 2716's. ti 
interfaces to the JBE Parallel 10 oard 
using four ribbon cables. An LED І 
dicates when the EPROM is being рго- 
grainmed. A textool zeto ineertion force 
socket ia used for the EPROM. Comes 
with complete documentation for 
writing and reading EPROM's In the Ap- 
ple Н or Apple I? Plus. Cables avaliable 


$49.95 
$39.95 
$24.95 


80-24AK Kit 


6502 MPU $9.95 
6522 VIA $9.95 
Z-BOMPU $9.95 
Z-80 PIO $9.95 
TWO2114RAM $9.95 
256 $14.95 
50 pinconn. $5.95 
Dip Jumpere2ft. $4.95 


"mw 


SENDFORCATALOG 


= speech of unlimited 


pu "noi me ML 


— 


6522 APPLE Il INTERFACE 


Eee meu 


The JBE 6522 Parailel interfacefor 

the Apple Il Computer, plugs 

directly into any slot 1 through 7 In 

the Apple. This card has 2 6522 

VIA's that provide: 

* Four 8 bit bi-directlonal НО 
ports 

e Four 16 bit programmable 
timer/counters 

e Serial shift registers 

е Handshaking 

A 74LS05 Is for timing. Four 16 pin 

socketsprovideeasyconnections 

to other регірһега! devices. (н. 


SB эз жып» ше тшш. ois 


81260 “SLIM” 


Single board large scale Integra- 
tion Microcomputer. This 4.5 x 6.5 
board uses the 6502 
Microprocessor, two 6522 VIA's, 
four 2114 RAM's, 2516, 2716 or 
2532 EPROM. The fully buffered 
22144 pin bus Is similar to the 
КІМ? , SYM? , and AIM® expan- 
slon connector. The four 8 bit I/O 
ports connect through 16 pin dip 
Sockets. This board was designed 


Jumpers with ribbon : for and Is ideal for Per- 
also avallable from J qot "i use. 
Parallel /О card inter 


JBE EPROM Wm 
Understandin s NN 


vocabulary. The SC-01 contains 64 
different phonemes and 4 levels of 
inflection accessed by an 8 bit 
code. It requires 10 Bytes per se- 
cond for continuous speech. Both 
boards have an audio amp for 
diract connection to.an B ohm 
er. 


Documentation includes basic 
user programs, a phoneme chart 


` and listing of coded words to help 


ro get started. Documentation 
the Apple 11е Speech Syn- 
thesizer includes adisk with many 
user programs. 


81-088 Apple ІІ Speech 
Шаты 


Synthesizer 
Prices Include the SC-01 Chip 
SC-01 sold separately for $ 75.95 


JBE EPROM Expander for the Apple ЇЇ 
holds six 5V 2716s for а total of 12K 
bytes of EPROM. This board takes the 
place of the on board ROM in the Apple. 
It is software switchable by the same 
technique used by the Apple II firmware 
card, Solder jumpers are forresettothe 
Apple ROM or EPROM Expansion Card. 
Use JBE EPROM Programmer and 
Parallel I/O to program your EPROMs. 


EPROMS sold separately. 
81-085 А Assm. $59.95 
81-085K Kit $49.95 


81-085B Bare Board $39,95 


(415) 367-1137 


| | 5139.95 
81-120 Parallel input Speech 
$149.95 


OR 

Тш RAM's (2K bytes) 
B EPROM 2516 or 2532 

Mhz 


$199,98 Assembled 
$149.95 Kit 


81-260B $ 39.95 Bare Board 


6502 MICROCOMPUTER 


6502 MPU, 6522 VIA, 2716 EPROM, 2114 
RAM single board computer. Single 5 
volt power supply at 400 Ma. Two in- 
dependent 8 bit {О ports with hand- 
shake lines. RC controlled 1 Мп clock. 


Complets documentation. UO lines use 
50 pin edge connector. Data and ad- 
dress lines are not accessible. Mod, for 
2532 is Included. EPROM is not includ- 
ed. 1K RAM, 2K EPROM, 2 UO ports. 


80-153 Asem. $110.95 


80-163 BareBoard % 19.95 


EPROM EXPANSION CARD 2-80 MICROCOMUTER 


2:80 MPU, 2-80 PIO, 2716 EPROM, 2114 
RAM single board computer. Single 5 
volt power supply at 300 Ma. Two in- 
dependent 8 bit I/O ports with hand- 
shake lines. RC controlled 2Mhz clock. 


Complete documentation. I/O lines use 
50 pin edge connector. Data and ad- 
dress lines are not accessible. Mod. for 
2532 Is included. EPROM Is not Includ- 
ed. 1K RAM, 2K EPROM, 2 ГО ports. 


80-280 Assm. $129.95 
80-280 Kit $119.95 
80-280 Bare Board $ 19.95 


JOHN BELL ENGINEERING, INC. 


ALL PRODUCTS ARE AVAILABLE FROM JOHN BELL ENGINEERING е P.O. BOX 338 • REDWOOD CITY, СА 94064 
ADD SALES TAX IN CALIFORNIA • ADD 5% SHIPPING & HANDLING 3% FOR ORDERS OVER $100 
10% OUTSIDEU.S.A. 


= Se a чш 


JBE | MICROCOMPUTER 


JBE's 7.75 x 11.75 6502 base 
Microcomputer has the 
capacity for 16K of EPROM, 
АҚ of RAM, 8 Parallel Ports 
and 1 Serial Port. Monitor and 
Tiny Basic are also available. 


“Тһе fully populated version 


н One ti | Де: 
В E ® 16502 CPU 


6 4 6522 VIA (8 Parallel МО 
Ports) 

61 АҮ5-1013. (Serial VO 
Ports) 

• 82114 RAM (4K) 

е 2 2716 EPROM (Monitor 8 
Tiny Basic) 


The partially populated ver- 
sion includes: 


e 16502 CPU 

е 1 6522 VIA (2 Parallel I/O 
Ports) 

е 1 AY5-1013 (Serial I/O Port) 

е 22114 RAM (1K) 

1 2716 EPROM (with 
Monitor) 


Both versions include 
sockets for 2716s or 2532s, 8 
16pi бүр for I/O interfac- 
ing anfa ОВ25 connector for 
RS23Z 


Alpaddress and data lines are 
broughtofftheboardtothe50 
pin edge connector. (similar 
to the Apple I! bus) 


This board also features 
power on reset and Gassette 
interface. 


81:030 C Fully 

Populated $349.95 
81-030M Partially 

Populated $249.95 


81-030B BareBoard $ 89.95 
2716 EPROM 


(with Monitor) $ 19.95 
2715 EPROM 
(withTinyBasic $ 19.95 


Convert your TRS-80 into a 
DEVELOPMENT SYSTEM 


Z-80 In-Circuit 
emulation and 

- EPROM/EEPROM 
programming їп * 
a single compact 
unit. 


Debug stand-alone 
systems with 


program in 

TRS-80 RAM, 

then copy working program into PROM. 
Only $329 including personality module 
for 2716, 2516, 2758, 2508, 2532, 2816, 
2808, 48016. 


ORION INSTRUMENTS 
172 Otis Ave, Woodside, CA 94062 
(415) 851-1172 


Circle 261 on Inquiry card. 


JOE COMPUTER PRESENTS WORD GRINDER 


80,000 
WORDS! 


WORD GRINDER IS A DATA BASE OF OVER 


INCLUDE A BASIC EDITOR FOR DISPLAYING 


OR EDITING THE DATA FILES USING RAM: 


DOM ACCESS. WORD GRINDER IS AVAIL: 
ABLE FOR TRS-BO MODEL І, |, OR ЛІ. APPLE. 
CPIM, RT-11/HT-11 OR ANSI TAPES PRODUC- 
ЕС ON A PDP-11. PRICES START AT 3857,95 
FOR MODEL |, tll OR APPLE. $124.95 FOR 


MODEL Il, CP/M, RT-11 OR ANSI TAPES. 
MAKE CHECKS PAYABLE TO: 
JOE COMPUTER — PHONE ORDERS AND 
INFORMATION: [213] 992-0514 SEND ТО: 
JOE COMPUTER, 22713 VENTURA BLVD.. 
SUITE F, WOODLAND HILLS, CA. 91364 


| CALIF, RESIDENTS ADD &/SALES TAX. 
[TAS-80 /S A TRADEMARK OF TANDY CORP. 


Circle 166 on inquiry card. 


DOT MATRIX PRINTERS 
SUPER Jilin ДР ON 


MX-80F/T 2%, NOW 
IMX-80 ш IN 
MX-100 ж STOCK 


We also stock direct connect cables for 
TRS-80, Apple, Atari, Pet or RS 232 


CALL TOLL FREE 


1-800-344-7493 


In CA and for service (209) 667-2888 
GRAPHICS ROM'S 
(M 
«AA p =з ^ 


Circle 186 on inquiry card. 


ВАМ: 64K-200NS (ı28 reres -. 8/%79 
Color В.Е. Modulator Kit: — $13.79 
14A S-100 Power Supply Kit—$29.95 


(for tine cord and circuit breaker, add $8.95) 
47-63 Hz. 95-250 VAC with RFI filter included. 


o) BASF ху: 


Disks ® 
SAVE 40% compote iist. 


5 1/ ! * Specify soft, 
10 or 16 sector 

1 side/single density 

1 side/double density 

2 sides/double density 


Disk Power Kit—24VISA — $19.95 


New! RGB д 


s 320x 525 lines 
* 15.7 KHz 
e Black Stripe Tube 
* 90 Day Warranty 
| * Perfect for: 


8 ғғ Spacify soft 
or 32 sector 
1 side/single density 
1 side/double density 
2 sides/doubie density 


Microangelo 


137.329» $ 
19”-$369® 


M Add shipping, andinsurance We ars philosophically against 
VISA В MC (for 5% who wouldnt be?) 


CHECKS — VISA — MC — C.O.D. 
(313) 777-7780 | ADD $2 SHIPPING 


LYBEN COMPUTER SYSTEMS 
27204 Harper Ave. 
St. Clair Shores, MI 48081 


— г” е 
Dealin’ Electronics 
735 Loma Verde, Palo Allo, CA 94303 е 415-493-§930 
Please send 40 сі, SASE for our flyer. 


Circle 182 on inquiry card. Circle 102 on inquiry card. 


FLOPPY DISKS 


NEW Shugart SA 400 .,,,,........ 5 230 
NEW Shugert SA 46О..,.......... ЭСЕ 
NEW Shugart SA BO1R.,.......4 415 
NEW Shugart SA B51 RB... cernes B34 
Dual Drive Enclosure [B"] 

Wired. power eupply, remots AC 

control rack mount sidies....,..,. G49 
Enclosure/2 SA ВСЛ + signel cable 1450 
Enclosure/2 5АВ51 + signal cable 1800 
Enclosure, desk top, bare, unwired 75 

DIBKETTEB 
% yeer warranty, 10/plestic ibrarycase. 


ANALOG DIGITAL 
ОІСІТА «9 ANALOG 
CONVERSION MODULES 


SOFTWARE 
GAIN CONTROL 


i - pn. bord ен — P00 
mirada high Gnd lou input 


Irem I ta ы 


~ 16-е - 
- -Ë 1% мы | 


— md hold molis Т 
ا‎ RE | 


Single Side - Single Density 

Single Side - Double Density 39.30 
Double Side - Double Density 45.70 

| Sk" with reinforced hub 
Soft sectored, 10 holes or16 holes. 
Single Side - Single Density 29.70 
Single Side - Double Density 36.10 
Oouble Side - Double Density 43.90 
PAPER 

9% x 11 Blank 3700 Sheets 27.22 
6% х 1 Ваг 3700 SHeets 24,72 


Г] METAVAN, INC. 
Mii 1805 East Dyer Roed. Suite 307 
Sante Ana, CA 92705 
(714) 8320-2427 


For additional details about the AD-100-4 and other | 
fine California Data Corporation 100% individually | 
tested, high reliability products, circle the reader 
service card number below or for faster response | 
write or call us. | 


CALIFORNIA DATA 


CORPORATION 
3475 Old Conejo Road, Suite C-10 
Newbury Park. CA 91320 


(805) 498-5651 


Circte 200 on inquiry card. 


We're it for your 
hardware and 
software needs. 


* EPSON 

* ZENITH 

e MAGNOLIA 
MICROSYSTEMS 

e CP/M-COMPATIBLE 
SOFTWARE 


THE APPLICATIONS GROUP 
— —À — 


TA E 
E NH 
C (214) 749-5513 


CPIM is a trademark of Ооа! Research 


At last, an inexpensive and viable alter- 
native to the graphics tablet. 


For Apple it (DOS 3.3) users who presently own or are 
Planning the purchase of an Apple Il Joystick. 

Our software will enable you to easily interface your 
Basic ог Pascal Programs to the Apple Joystick. 
Software will provide your programs with a “tracking” 
cursor either on High-Resolution Ѕсгееп-1 or High- 
Resolution Screen-2. 

Coordinate input is activated via Joystick Button-1, 
*Fine" cursor movement ts enabled via Joystick Button-2. 
Included is 5Y4 Disk, User Manual, Object Code of 
Joyslick Interface Aoutines and Source Code of Demo 


Programs. 
$39.95 ppd. 
(California Residents add 6%) 
PLEASE SPECIFY LANGUAGE REQUIRED(BASIC OR PASCAL) 
Send Check or Money Order (Personal Checks Allow 3 Weeks) 


MIICON 


5851 Via Sonora / Yorba Linda, CA 92686 
Telephone: т) 970-1422 


Circle 202 оп inquiry card. Circle 27 on inquiry card. 


APPLE Hu PLUS | 
CALL FOR 


BEST PRICES 


APPLE DISK DRIVES 
AT GREAT PRICES TOO! 


SPECIAL APPLE CATALOG AVAILABLE 


Software for the Apple 


VisiCalc version 3,3,...,,.............. 2.7189 
VisiFlle (NEW data base manager). ...... 199 


Чү “ЖКА, ра л tent CAE 


serben 


VieiDex evevneeane созбо т-әезеазвееатавв»» 159 
КЬ. гло: 5-28» Вак. . ГЕ... 1. 129 
Desktop/Plan ЇЇ................. и 2 À 159 
DB Master....... C GUT. e - с A. 169 
WordStar (Apple 80 col. уегвіоп................249 
Dow Jones Portfolio Еуаһшайог..................45 
The Controller (G/L. А/В & А/Р)...............499 
Apple Rost “ г“. ...х а-әаввавеееочве “Lee с. 


Apple Writer....... aT cx ERR ЕУ. ТЧ 65 
Apple DOS' Toolkit. ..... oco coe ert .65 
DOS 3.3 Орештайбе............».....»...».....49 
Dow Jones News & Qaotes Reporter. ............ 85 
Apple Fortran (requires 64K memory). ...........165 
Apple мымі, ое CI 7 oicrdXaxifi о... 760 
Easywriter word processor (80 сойшпа)..(.......225 
Tax Prepa і... .. ct ccancvaconsncepncsncccasty 
Real Estate Апаіугет.................. .-..7, 420 
Creative Financing Pe ..“. оо е "тост... 
Personal Filing System (РӨҒ)................... 85 
Peachtree Accounting Software...... 
ВР! Accounting Software........ жаа Ты 
Systems Plus Accing Software., ы 
BRI Acétng Software. . 


. е ese і.ә«е 


Apple Entertainment 
Software 


We stock all Apple Special Delivery Software along with 
HUNDREDS of other games and utilities. Please call or 
write lor a complete price list. 

Raster Blaster. co rooconasososesvsvsacceeooce 29 
Gorgon **949097960909n68599e€t660»5)?e€09020985060560002n* 


Poo! Т Я 


setvetcotbvaestevevso 


Ultima ... ..а.ававевевча “.-“...әвввелвееевв .. 39 
Sáoggle ..-............... san "937A о фов о» э т ew. 
Space Еңн48.......... DE... Ae Oeo 29 
Flight Simulator. ..... ЖОО REX OS QE ovd 
Gobbler „о. о 42»5»22*^02920999949925**3e»9* 
Alien Rain...... ЕОР У ПРВ 
Pulsar :..4482:545-64--»е-л.824..:4..... 21.29 
Space Warrior. .. 6...6... ое .“яааевгя, 24 
Warp Ғасіс!................-.-.....?.у???.??. 39 

Ніге.................. ЖҮ алат” uu 45 


Dragon .. 
We stock HUNDREDS of software games and utilities. 


Circle 91 on inquiry card. 


Apple Cards and Hardware 


16K RamBoard by ConComp Industries.......... 130 
Language System w /Pascal & BASICS........... 379 
Silentype Printer w/interface card. ............. 349 
Hayes Micromodem il............... аа EI 
Novation Apple-Cat. &$*8353599*59€2*2252799€*5288925 ‚3349 
Videx Videoterm 80 column сага............... 269 
Videx Keyboard Елһапсет........... CENTS ТИ 115 


7-80 Softcard by Microsoft..... т. 7Х -.......209 

16 K RamCard by Microsolt. ............ «2-169 || Anadex 9501 w/2K Buffer 1349 
Integer Basic ог Applesoft Ш Firmware Card......-145 edo ee NN 
Graphics Tablet. ..... Aoc МЕТІ Е-е ES СРЕ Дао: ا‎ АИА 


C. toh Starwriter 45 CPS dalsywheel. .. noa p» oa- 1689 
ЕдстК.-76,...-.45...5...:.2..4.1 САП. 


Parallel Printer or Hi-Speed Serial I/F card. . . . . . 135 
Communications Card ш/саМе................185 


“ayt 


Centronics Printer interface сагб............... 185 Epson МХ-80 & МХ-80Ғ/Т.................. 
Epson МХ-100.............. a 8 BH 9 5 ? 9 9 9 * M ! @ п CALL 
Apple IEEE-488 interface саға.............. «399 NEC 8023 impact Dot Майік.............. >> 695 
16K Language card by Apple Сотршет..........169 NEC Spinwriters (Latest тойбеів).............. CALL 
Thunderclock Plus clock/calendar.......... 119 |. Paper Tiger IDS-445G w/graphics......... .....699 


Smarterm 80 column саға....,...............299 
Corvus Winchester Hard Disk Drives. .......... CALL 
ALF 3 Voice Music Саға ............. ХРО... , 239 
ALF 9 Voice Music Саәгӛ...........-...-».....169 
Lazer Lower Case Plus +...................... 55 


Paper Tiger 108-4600 w/ graphics . Mee csset ua NEN 
Paper Tiger IDS-560G w/graphics............. 1249 
Silentype P inter w/AppleInterínce.............349 
Qume Sorint Daisywheels (Latest models). . ... . CALL 
Diablo 680 Dahywheel 40 CPS., і 20 1295 


Video Monitors 


Amdek /Leedex Video 100 12" ваш.......... ..155 
Amdek /Leedex Video 100G 12" Green Phoepher .. . 179 
Amdek (Hitachi) 13° Color w/audio output. ,.....389 
МЕС 12" Green Phospher Display JB-1201M . , ... CALL 
МЕС 12" Lo-Res Color Пірізу................САША. 
NEC 12" Hi-Res RGB Color Display... yao es ss.. CALL 


23 Key Numeric Keypad by Кебоага Со.......... 120 
Joystick П by Keyboard Со............ ЖЕ V 45 
6809 CPU Card (The МІН) by Stellation..........319 | 
AIO Serial & Parallel Interface by SSM A&T....... 189 

Music System (16 үсісеб)............ КҮҮЛҮҮ „479 
A/D + D/A Іметізсе..........»....-.»-.....248%9 
Expansion Chassie (8 өсіп)... ................. 599 
Introl/X-10 Controller сағбФ................... 169 


Clock/Calander card..... QUAE... 000... NEN Sanyo 9" BEW Display. ...... cec eee eL 188 
CPS Multi-function сатб............. 2i. 189 | Sanyo 9" Green Phospher Пірігу.............САМ. 
Supertalker 50-200......................... 239 | Sanyo 12° BAW Display. .......--eserseces R69 
Romplus* сагй......................... ...135 | Sanyo 12° Green Phospher Мәрізу.............285 
Romwriter card. ..... ER. C ТЕ 149 | Sanyo 13" Color іріпу......................449 


Zenith 127 Green Phosphet Display ZVM-121......149 


Symtec Hi-Res Light X CER T1207 ss LO 
Sup-R-Fan ventilation system for Apple Н......... 45 
Sup-R-Terminal 80 column card byM&R......... 329 
SVA ZVX4 Megabyter 8” Disk Controller......... $89 
SVA 2 + 2 Single Den. 8" Disk Controll r......... 


Asynchronous Serial interface car 
Centronics Parallel interface card by CCS........119 
We carry all California Computer System Cards. . CALL 
We stock many more items for the Apple 11. 
Please call or weite for current price list. 


16K RAMBOARD by ConComp 
for Apple II Computers 


FOR ONLY $ 1 2 9?5 


- < T sarg 
+ 1 . 
i eee e 
Ф. А Қ. 44! 
PARETI, ur 
mn v 
. % i 
11 
1 Lad 


үІСс20 $259 


Personal 
Computer 
Color * Sound * Graphics 


Call or write for more info. 
Disk drives avallable soon! 


г Ordenny костан Phone orders нық VISA MASTERCARD. 
= AMERICAN EXPRESS DINER'S CLUB CARTE BLANCHE banh 

| wire transfer. cashier's or certified check. money order. or personal 
check (allow ten days to clear) Unless prepaid with cash. please add 
5% for shipping. handling and insurance (minimum 5 00) Califor- 
nia residents add 6% sales las We accepi CODs OEM's. Institutions 
and carporotions please send for a written quotation. All equipment 
is subject to price change and availability without notice АП equip 
men! is new and complete with manufacturer's warranty (usually 90 
days) Showroom prices may differ from mail order prices. 


Send Orders to: 


CO ns tute 
Cormputielrs Mail Order 


8314 Parkway Drive 
La Mesa, California 92041 


--** 


AVAILABLE NOW 


ORDER TOLL FREE 
800-854-6654 


In California and 
outside continental U.S. 


(714) 698-8088 


Telex 695-000 Beta CCMO 


IS YOUR | CONVERT ANY TV 


“North Star TO A HIGH QUALITY MONITOR 
OUT OF SORTS? 


INCREASE YOUR BASICS | | етер 
SORTING POWER OVER 1800%! e ouate 


ТТТТТТТ 
т 


N*xSORT is easy to use and will perform 
sorts on one and two dimensional or 
String arrays using optional sort keys. 
For example, to alphabetize Аб: 


10 A$ = "ZYXWVUTS" v. REM Define String 


20 SRT AS,LEN(AS),1- REM Sort AS 
OAE’s PP-Series EPROM Керен plug 


directly Into any vacant EPROM socket and | NxSORT interfaces to any release 4 or Kit permits Dual Mode oper- 
ation on B&W or Color sets 95 


allow you to transfer data directly from RAM later North Star Basic and can be yours 
і * Hi-resoluti * Up to 80 
to ERE OMe. No additional powersupplintare сын a line ra Wide bandwidth 9» Direct 


required. All timing & control sequences are for ONLY $ "e 

handled by the , programmer, Each unit In- 89 plus $1.50 shipping Video е Safe-Easy installation 

eee set a 4 eh ЫЫ af Calif. Res. add 6% tax. A full line of law cost Monitors and Receiver/Moni- 

with a 24 In plug Programmers are available Send check VISA or М/С 182 RUN: кə | 

for all EPRO ғат 27085 thru 2532's. Complete Brochure Available Sand Tor. comple’ Audio! Video equigmént жанса; 
V.A.M.P. Inc. 


Ollver Advanced Engineering, Inc. Software Systems Box 411, Los Angeles, CA 90028 
676 W. Wilson Ave., Glendale, CA 91203 (213) 466-5533 
(213) 240-0080 or Telex 194773. 


(813) 791-3202 


Circle 252 on inquiry card. Сігсіө 347 on inquiry card. Circle 364 on Inquiry card. 


p ш meunodem The Ah System 


НР-83%5 £1450.00 | - - 
i. — FORTH-llke direct threaded interpretive system with 
HP-9895 Dual 8” Drives $5300.00 г structured assembly language (8080 mnemonics). 
HP-8292 Dual 5" Drives $1960.00 : p 
HP-7225B Plotter $1720.00 : = ; a can utiliza all CPIM (tm) | 
capabllitles (editor, file system, etc.). 
IBS 4456 Radice : 309 00 ч Ашо- Answer Б Auto-Dial т Нереа! Inctud trant Iti-task ti ith ti | 
; өре | — Includes re-entrant multi-task executive with countin 
NEC Spinwriters | e Programmable - Use Any Language semaphores for TASK/MSG synchronization, d 
with Tractors 5256000 @ е Touch-Tone and Pulse Dialing 


IDS 460G Printers $1099.00 e Audio Monitor - Listen to Connection 
IDS 560G Printers $1330.00 қ — Capable о! ting ROM-based stand-alone syst 
C ITOH Starwnter 25's $1300 00 е FCC-Approved Direct-Connect Tirreno ыса а 


CCS 300 Dual 8” Drive computer with e Full or Half Duptex. 0-300 Baud E авыш Кыйа осман но гака аа eat 
бак БӨ шры. 2 ом Jic e RS-232C Interface € 7 Status LED's ware. 
n : а! poris. era TP | 
E Lang a е аи e Two Year Limited Warranty — Fully documented with 200 page reference manual in- 
| cluding glossary and index of ail standard words. 


8:0 CRT . Call for price 
CDC Lark Subsystems ._.....Call for price $249 


— Supports strings, single and double precision Integers. 


—Training seminar availabte on request. 


Send certified check or money ordér — Send check or money order for $495.00 to receive manual 
Allow two weeks for personal check and system (8" single sided single density diskette). Demo 
Florida residents add 4% sales tax system with manual $75.00, Manual only $45.00. Alabama 


219/830-5350 A C € СО MPUTE n р RO D Т CT с | residents add 6% sales tax. 


of Florida Inc. US UNITED CONTROLS CORPORATION 


DATA SYSTEMS 1640 N.W. 3rd STREET PO Вох 4620 Huntsville, Alabama $5802 
“THE COMPLETE SYSTEMS AND SUPPORT TEAM” ЙАСЕРЕНГІНІГ BEACH, FLA. 33441 | (205) 837-6144 
VOICE: 305-427-1257/DATA: 305-427-6300 | 


| MAGRET SQUARE SHOPPING CENTEA, RIDGE RD. А CALUMET AVE. MUNSTER, IN 44171 


Circle 195 on inquiry card. Circle 403 on inquiry card. Circle 363 on inquiry card. 


MSI-8085 


Complete System! 
A totally integrated system complete & 
ready to run. Nothing Else to Buy. 


List 5937 
Special Introductory Price 


5495099 ou 


Dealers inquiries invited 
features: 
e8085 Based Computer with 64K 


` Analog and Power 
Control I/O... ina  : 
Single Board Computer 


NEW FROM SGL WABER 
The electricity that powers your persona! computer 
systems is "polluted." Filled with voltage spikes and 
noise interference that can cause iniprmation loss, 
equipment malfunction and prematurecircuit failure. 
Protect your data and equipment. Purify your powe: 
with a new Power Master* Line Monitor Power 
Conditioner. Just plug in. Free 20 page Catalog, 8 


models. 
Ch 4 РОМЕН 
UYU MASTER 


by SGL WABER 
Ling Monitor Power Congione: 


SGL WABER Electric А division of SGL Industries, Inc. 
300 Harvard Ave ./Westville, NJ 08093/(609) 458-540 


Memory and 3 Serial RS-232 Ports 
eDual 8 floppy 1 Meg Storage 
e120 CPS 132 Col. Matrix line printer 
e80 x 24 Crt eCP/M?* includes manual 
eMicrosoft Basic? includes manual 

Full Accounting Software with sources 


For full information call: 


6804 or 88 PU Wi , 
ЕРОМ, 128 ВАМ, inion 8 12-bil 
analog inputs, 8-bit analog 
output, 8 АС or DC inputs ог 
outputs, serial I/O, digital !/O, 
watchdog timer; power supply. 


Wintek Corp. 
v WINTER | зз 

Lafayette, IN 47904 

347-742-8428 


618 277-7990 


MAYBERRY 
SYSTEMS, INC. 


1710 Boul Avenue—Belleville, IL 62221 lg 


Circle 378 on inquiry card. Circle 192 on inquiry card. Circle 322 on inquiry card. 


4 


CP/M® Software 
Computer Pathways 
Pearl (level 1) 

Pearl (level 2) 

Pearl (level 3) 

Digital Research 
PL/I-80 


WordStar 


Customization Notes 


Mail-Merge 


WordStar/Mail-Merge 


DataStar 
WordMaster 
SuperSort | 
Spell Star 
Microsoft 
Basic-80 

Basic Compiler 
Fortran-80 
Cobol-80 
M-Sort 
Macro-80 
Edit-80 
MuSimp/MuMath 
MuLisp-80 
Organic Software 
Milestone 
Supersoft 
Diagnostic | 
Diagnostic li 
Disk Doctor 
Forth (8080 or 280) 
Fortran 
Fortran w/Ratfor 
Other 

Unicom 

Mince 

Scribble 

Both 

Data Base 
FMS-80 

dBASE Il 
Access/80 
Pascal 
Pascal/MT+ 
Pascal/M 
Miscellaneous 
SpellGuard 
The Last One 
SuperCalc 
CBASIC-2 
MicroStat 
StatPak 

Micro B + 


Apple Software (Business) 


Micropro 
Wordstar 
MailMerge 


Wordstar/MailMerge p pm : E 


SuperSort ! 
Spellstar 

Personal Software 
Visicalc 3.3 

CCA Data Mgr 
Desktop/Plan lí 
Visiterm 

Visidex 

Visiplot 


Software/Manual only 


$ 99/$25 
$299/$40 
$549/$50 


$459/$35 
$179/$30 
5 85/$15 
$ 65/$15 
$ 90/$15 
$ 90/$15 
$ 50/310 


$319/$60 
$ 89/$na 
$109/$25 
$419/$85 
$249/$60 
$119/$40 
$199/$40 
$175/$40 


$289/$na 
$329/$na 
$349/$na 
$574/$na 
$124/$na 
$144/$na 
$ 84/$na 
$224/$na 
$174/$na 


$269/$30 


$ 49/$20 
$ 84/$20 
$ 84/$20 
$149/$30 
$219/$30 
$289/$35 
less 10% 


$149/$25 
$149/$25 
$249/$50 


$649/$45 
$595/$50 
$699/$50 


$429/$30 
$189/$20 


$299/$25 
$549/$na 
$269/$50 
$ 98/320 
$224/$25 
$449/$40 
$229/$20 


Personal Software (cont.) 
Visitrend/Visiplot 

Zork 

Miscellaneous 

Micro Courier 

Super-Text Il 

ASCII Express 

Apple Software (Entertainment) 
Wizard & Princess Р 

Blr House E‏ ا 
Flight Simulator mme‏ 
Raster Blaster 4 " d‏ 
Space Eggs |‏ 
Sargon |! tos‏ 
ABM Е‏ 
Micropainter pom‏ 
Apple Panic |‏ 
Роо! 1.5‏ 

Apple Accessories 
Z-80 Softcard 
Keyboard Enhancer 

Apple Joystick 

Sup-r Mod 

CPS Multifunction Card 

Videx Board 

16K Card 

Sup-r Fan 

ALF9 Voice Board 

CCS Cards 

CCS Parallel Model 7720 

CCS Serial Model 7710D 

CCS Centronics Model 7728 

Disk Drives For TRS-80* Model 1 
CCI-100 5%” 40 Track 


ССІ-189 514", 40 Track 
2-87 Dual 5%” system 
Drives for Z-90 


power supply. 
Corvus 5M 

Corvus 10M 

Corvus Mirror 

Shugart 8" 801R Raw Drive 
TANDON 5%” Raw Drive 
Power Supplies 

Diskettes— Box of 10 
Maxell 5%” 

Maxell 8" 

BASF/Verbatim 5%” 
BASF/Verbatim 8" 

Plastic File Box—Holds 50 5%" dskts. 
Plastic Library Case 51⁄4” 
Plastic Library Case 8" 
Head Cleaning Diskette 
Floppy Saver 

Floppy Saver Rings 

16K RAM Kits 

One Kit 

Two Kits 

200ns for TRS-80*, Apple Il, 
(specify): Jumpers 
Computer Systems 

Altos ACS8000 Series 

Atari 400 

Atari 800 

Call for other Atari products 
Zenith 289, 48K 

Zenith Z90, 64K 

Call for other Zenith products 


Add-ons for Zenith Z-89 


$Call 


External card edge and power supply 
included. 90 day warranty/one year on 


— 


For fast delivery, send certified checks, money orders or 
call to arrange direct bank wire transfers. Personal or 
company checks require one to three weeks to clear. Ail 
prices are mall order чү мр Subject to change 


without notice. Call for char 68. 


Terminals 

Adds Viewpoint 
Zenith 2-19 
Televideo 910 
Televideo 920C | 
Televideo 950 1 ~—— >> 
5-100 California Computer Systems 
Mainframe 

280 CPU 

64K RAM 

Floppy Disc Cntrl 

Integrated Sys. wiint. cables, tstd. 
2P +25 1/0 

4 Port Serial /О 

4 Port Parallel |/O 

Casio Calculators 


$199.00 
$ 79.95 
$ 49.95 
$ 49.95 
$ 69.95 
$ 59.95 


$2395 
$2595 
$2795 
$2395 


$ Call 
$ Call 


Pocket Comp. FX702 
Desk Printr/Calc. FR100 
Scientific Calc. FX8100 
Game Watch СА90 Plastic 
Game Watch CA901 Steel 
Calendar Watch АХ210 
Printers NEC Spinwriter 
7710 R.O- Ser 
7710 Ser witr. 
7720 KSR witr. 
7730 R.O. Par 
7730 К.О. Par witr.$2595 
NEW 3500 Series $ Call 
Epson MX-70 
Epson MX-80 


Epson MX-80FT 

Epson MX-100 

PaperTiger 445 Gr. & 2K 
PaperTiger 460 Gr. & 2K 
PaperTiger 560 Gr. 

IDS Prism 80 

IDS Prism 132 

PaperTiger Access. 

Anadex DP-8000 

Anadex DP-9500/01 

Okidata Microline 80 Fric. & ріп feed 
Okidata Microline 82А Frc. & pin feed 
Okidata Microline 83A 120 cps 
Okidata 84 200 cps 
Centronics 739 

C.ltoh Starwriter | 25 cps, par. 
C.ltoh Starwriter | 25 cps, ser. 
C.ltoh Starwriter ЇЇ 45 cps, par. 
C.ltoh Starwriter ЇЇ 45 cps, ser. 
Axiom GP-80M 

Data South 180 cps 

Olivetti DY 211 Daisy Wheel 
Monitors 

Leedex 12” B&W 

Leedex 12” Green Screen 
Leedex 13” Color 

Sanyo 9” B&W 

Sanyo 12” Green Screen 
Sanyo 12” B&W 

Sanyo 13” Color 

Zenith 13” Color 

Zenith 12” Green Screen 
Telecommunications 

Prentice Star Modem 1-yr. guar. 
Univ. Data System UDS103LP 
Univ. Data System UDS103 JP 
Novation Cat 

Novation D-Cat 

Novation Auto-Cat 

Novation Apple Cat 11 

D.C. Hayes Smart. Modem 
D.C. Hayes Micro-Modem li 
СС! Telnet Com. Package 


$ Call 
$ Call 
$ Call 
$ Call 
$ Call 
$ Call 
$ Call 
$ Call 
$ 849 
$1389 
$ Call 
$ Call 
$ Call 
$ Call 
$ 739 
$1525 
$1620 
$1950 
$2075 


DEALER (NATIONAL/INTERNATIONAL) INQUIRIES INVITED 


The CPU SHOP 


420-423 Rutherford Ave., Dept. BO2M 
Charlestown, Massachusetts 02129 
Hours 10AM-6PM (EST) Mon.-Fri. (Sat. till 5) 


Circle 94 on inquiry card. 


Technical Information cail 617/242-3361 


Massachusetts Residents add 5% Sales Tax 
Tandy Corporation Trademark Digital Research 


Send for FREE Catalogue 


TO ORDER CALL TOLL FREE 1-800-343-6522 
TWX: 710-348-1796 Massachusetts Residents call 617/242-3361 


|. NN 


BYTE February 1982 445 


5-100 VOICE 


Тһе ARTICULATOR board allows 
you to record, store, and play- 
back any vocabulary on your 
S-100 computer. Input speech is 
digitized by the ARTICULATOR 
and send to the computer via an 
on-board port for storage at 1K 
to 2K bytes/sec. This data is 
then sent back from the comput- 
er to the ARTICULATOR for very 
high quality playback. On-board 
VOX switching minimizes mem- 
ory storage requirements. 


PRICE — $350 A&T 
AVAILABLE NOW 


Quintrex, Inc. 

4461 Indian Creek Parkway 
PO Box 7384 

Overland Park, KS 66207 


Circle 300 on Inquiry card. 


YOURS TO 32K or 48K 
16K 

RECORDER = ~ 

DISK DRIVE - 

INTERFACE 

MODEM 

PRINTER 

COMMUNICATOR = = = = e 


Cordless phone 
ZENITH GRN. PHOS. MONITOR 
EPSON PRINTERS 
SOFTWARE A 
SHARP CALCULATORS А 
SPECIALS! СА 
e. 


Prices subject to change without notic 
Shipping extra. Wo tax out of state. Ca. 
residents add appropriate taxes. 


WE ARE AN AUTHORIZEO ATARI SALES AND 
SERVICE CENTER 


— COMPUTERTIME, INC. 
| 309 Crown Rd. 
b d 


KENTFIELD, СА. 94904 


CALL TOLL-FREE В00-227-2520 
In California 800-772-4064 


Circle 80 on inquiry card. 


EMORY ЕХРАМ510 Меня 
ҒОН APPLE® The company that 


brought you the first 32K RAM board for 
Apple 11° end Apple 11+® now offers: 


@128K НАМ ли; колому $599 


Includes 1 MOVEDOS (relocates DOS) 

5 2, RAMEXPANO (for Applesoft®, Integer?) 
comprehensive 3. PSEUDO-DISK for DOS 33 оғ 3.2 
software 4 PSEUDO-DISK for CAMT 


fate ee Е 5. PSEUDO.DISK for PASCAL 


% 64K НАМ $425 


Amedium range memory expansion board which can be 
upgraded to 128K at a later date (Upgrade kıt sold 

for $175) Includes all 5 software packages offered 

with the “HK beard 


e 32K RAM sru: ому $239 
The old favorite for Apple users. Includes our first 3 
software packages (above) with CP/M* and PASCAL 
pseudo-disks now offered as options ($39 each) 


e VC-EXPAND™ MEMORY EXPANSION 
омат S100 FOR VisiCalc® 
Expand memory available to Personal Software's 
16 sector VisiCalc* Add 32K. БАК, of even 128K to 
your presentworkspace (even if you already have a 
16K card in use’) with this тұс» 
program plus one or more (f? 2y57EWS 
Saturn boards my ens 
Simple operanon P.O. Boa BOBO. Aem Ағ». Ші А107 


Circle 315 on inquiry card. 


VOLTAGE SURGE & 
TRANSIENT SUPPRESSOR 


Protects 

Most 

Electronic 

Equipment 

The SUPPRESSOR electronically re- 
moves or reduces sucuen voltage changes. 
It simply plugs into a power receptical on 


the same circuit as the equipment being 
protected. 


END POWER LINE SPIKES, SURGES, 
HASH... Only $29.95 ea. Dealer Inquiries 
Invited. 


CUESTA SYSTEMS, INC. 
2440 Roberto Court 

San Luis Obispo, California 93401 

(805) 541-4160 


Circle 98 on inquiry card. 


HOW TO RELOAD 
Multi-Strike Daisy Wheel 
PRINTER RIBBONS 


You can profitably reload 
$96 Richos for $36 
$90 Diablos for $24 
$84 Wangs for $24 
$76 NECs for $24 
$36 Qumes for $12 
Or less 
This comprehensive book provides 
full instructions on how to make as 
much as $180 an hour reloading 
multi-strike ribbons in your home. 
Send S.A.S.E. to 
WILLIAM WALKER 
Box 16-J-B 
164-30 Hillside Ave. 
Jamaica, NY 11432 
“801114 3Xrs-iinur peojaJ pue jas aM 
Prices sent On request. 


Circle 371 on Inquiry card. 


Like-new 
ucts 


For free catalog, 
phone toll-free |800) 225-1008 
In Massachusetts (617) 938-0909 


GENSTAR REI SALES COMPANY 


19527 Business Center Dr., Warthridge. CA 91324 


Circle 308 on inquiry card. 


THE BIBLIOFILE 


Bibliography Card Manager 
for Арріе% Pascal 


LIMITED OFFERING 


• SELECTED RETRIEVAL 
+ * AUTHOR, JOURNAL LISTS 
o FILE FOLDER LABEL 
PRINTING 
» PAGE HEADER PRINTING 
Apple® 
is a registered trademark of 
Apple Computer, inc. 


VIMA, Inc. 


1305 Tompkins Drive 
Madison, WI 53716 


Circle 369 on inquiry card. 


wabash 


When it comes to 
Flexible Disks, nobody 
does it better than 
Wabash. 


MasterCard. Visa Accepted. 
Call Free: (800) 235-4137 | 


PACIFIC 

EXCHANGES 

100 Foothill Blvd 

San Lus Obispo. САЙ 

93401 (іп Cal call 
. (805) 543-1037) 


EPROM -32 


The only EPROM programmer you need! 


* |EEE-696 (8-100) EPROM programmer for single-supply 
(4-5V) EPROMs. 
• Programs current 1K through 8K (byte) EPROMS plus future 
16K and 32K EPROMs. . 
* Personality Modules adapt board to different EPROM types: 
РМ-1 —2508, 2758 РМ-4— 2564 
2516, 2716 РМ-5— 2764 
PM-2 — 2532 PM-6 — 68764 
PM-3— 2732 PM-7— 252B(TI-16K) 
» Zero-insertion-force socket accommodates both 24-pin and 
2B-pin EPROM packages. 
“ПІР switch selection of programming ports and EPROM 
address for verification and/or use. 
» On-board DC-to-DC converter with adjustable regufator for 
programming voltage. 
Programming voltage switched by software. 
* Double-sided PC board with solder masks. silkscreen and 
gold-plated contact fingers. 
» Documentation includes source listing of 8080/Z80 soft- 
ware for programming and verification. 


$269.95 


MicroDynamics assembled 8 lested) 


Corporation шу includes Ез? godka а 

and two personality modules (specify). Ad- 

ТАЛАР ы nll ШЕ; de uid 

; verification software on B inch single density 
(901)-755-0619 CP/M-compatible diskette —$9 95 


MASTERCARD & VISA—TN residents add 6% sales tax. 


Circle 218 on inquiry card. 


Ж 


800-426-2668 
206-643-0792 


741500 4000СМО5 


74500 74523 90 745259 280 4000 .35 4040 95 4501 50 
74 501 74,504 295 745260 60 4001 35 40m 95 4502 95 
74.502 745025 90 745261 245 4002 35 4042 75 4503 B5 
74.503 74.5105 ВО 74 S266 50 4006 95 4043 ‘88 4506 895 
74504 74,512 75 745273 160 4007 25 4044 88 4508 125 
74.50 74,606 50 74575 2% 4008 95 4045 95 4507 95 
74,506 7415,8 75 745279 50 4009 A5 4047 95 4508 195 
74 S09 74519 75 7482800 195 4010 A5 4048 75 450 95 
74650 7405145 110 7415283 95 4011 25 4049 55 451 95 
741511 745М7 225 745290 120 4012 35 4060 55 4612 95 
74,512 74LSMB 125 745293 160 4013 45 4061 95 4514 225 
741513 745,1 15 745205 100 4014 95 4052 95 4515 225 
74514 7ALS153 75 745298 95 4015 95 4053 95 45% 150 
741515 74556 90 7450 250 4016 45 4066 275 4518 125 
74,520 74588 90 745323 295 4017 95 4066 275 4519 125 
74521 7415157 75 745324 1.78 4018 95 4069 995 4520 1.25 
75 74547 195 4019 A5 4060 125 4822 125 
90 74,538 1095 4020 08 4066 75 4526 125 
74 S27 74561 90 74LS352 150 4021 95 4068 40 4527 175 
741528 74,562 90 748353 1.50 4022 95 4069 40 125 
74,550 7405163 90 7415353 135 4023 25 4070 40 4531 95 
74.532 7465164 90 745265 90 4024 25 407 30 4532 175 
74.535 741586 90 745%6 90 4025 A5 4072 20 4539 175 
74.837 7415166 2/00 745367 65 4028 105 4072 20 4543 195 
74,528 7405168 170 7415368 B5 4027 65 4075 30 4553 495 
74540 74559 170 74.5373 1.15 4008 BO 4076 95 4555 95 
741542 7415170 170 745374 175 4029 95 4078 80 4558 95 
741547 74,577 75 745375 B5 4030 45 4081 20 4558 225 
74548 74574 90 745377 140 4031 150 4082 40 4568 595 
74.549 74,575 90 7453855 185 4032 275 4085 95 4581 195 
74 S51 745181 210 7453865 60 4033 275 4086 95 4582 195 
74,564 74,590 995 74 S390 185 4034 278 4093 95 4584 95 
74555 74500 95 745393 185 4035 85 4094 305 4585 85 
7453 120 745191 55 7453958 160 4037 250 499 175 4702 995 
TASA "Um 2 AM 15 
7 4 4L S1 7 4 2. 
741575 74594 95 745447 35 ШМЕ AR 
741576 74556 90 74540 1.90 
74.578 74,516 BO 74560 7500 
74153 75 74507 80 7. 300 7805CT МОУ — .75 LM557V 125 
74,68 110 745221 118 74-5541 300 LMaDBV — 75 LM723 50 
74,56 40 745240 115 74564020 30 7BY2CT 85 LM309K 150 LM733 95 
74580 50 745241 115 74545 300 7BISCT 95 {МУ 50 LM741V 30 
7A Sg| 80 74 S242 185 74156688 165 (М377 190 LM?47 75 
74502 65 745243 185 7415680 165 7805KT 140 LM317K 375 LM748V 60 
74,59: 60 745244 100 745570 2% 782КТ 140 LM318N 150 LM1414 150 
74595 560 745245 195 7415874 960 7815KT 140 LM323K 375 LMI458V 65 
74995 80 745247 75 74550 315 78L05 65 LM324N 60 DS1488N 100 
74507 40 7452488 120 745583 225 78112 65 LM337K 395 DS1489D 100 
74LS109 40 7445244 9% 744564 225 95 LM339 75 LMI869 245 
74542 40 745201 125 7415888 225 702017 95 LM37 225 LM3900 £0 
74,513 40 7415222 80 7455898 235 ТӘСІ 115 LM380 125 LM3909 90 
74514 50 745257 BO 745689 235 LM386V 125 (М394 475 
74502 A5 74558 80 74552 125 7905K 150 LM39% 275 
T912K 150 LM555V 40 1М396 3475 
79.05 78 1М656 70 0575451 40 
7912 75 LM565 95 0575452 40 
7915 78 LM585V 150 0575453 40 


74500 74С00 СМОЅ 


Bk 
ЧУЗ ЕАР 
BE 


74500 40 745132 120 7 14.90 

74502 45 748133 95 745225 89 74000 35 746161 195 7454 200 
74503 45 745134 65 748240 395 74002 35 74262 1% 74058 270 
74504 78 748135 145 74524 370 744 35 74С163 195 7440 990 
74505 75 745138 105 745251 185 74008 35 74C164 1% 7491 990 
74508 45 745139 120 745253 7.40 74С10 35 740165 1.95 74292 99 
745009 75 745140 10 745257 135 74С14 145 74C173 195 74294 190 
74510 65 745151 115 745258 1.45 74С20 35 74С74 2.20 74008 1.90 
74811 B0 745153 115 745260 180 74C30 35 74C15 220 74227 270 
74515 865 748157 115 74574 1990 74032 50 7492 220 74C918 19 
74520 65 745158 140 745275 19.90 74С42 170 74193 220 74220 16.00 
74522 75 745161 280 745280 285 74C48 205 80097 90 74692 5.90 
74520 45 74562 370 7452987 470 74С73 85 82С19 495 74023 590 
74532 85 745163 370 745289 440 74674 86 746195 220 742925 670 
74537 185 74568 460 745289 695 74C76 190 740221 220 74968 790 
74528 155 74560 540 748301 690 74083 190 74C240 220 74297 7.90 
74540 40 745174 105 74533 340 74С86 90 74024 220 74208 790 
74551 75 745175 105 745374 340 74C89 450 74273 270 746929 790 
74564 75 74581 445 745381 790 74C90 170 7403744 270 7498 79 
74555 120 745,82 290 74537 570 74C93 170 74C901 BO 74222 195 
74574 55 745188 300 74542 295 740% 170 740302 B0 74094 275 
74585 235 745189 1490 74541 990 74C107 95 74С903 .ВО 74299 990 
74586 140 745194 290 74547722 16.80 7450 570 7409М BO acs 85 
745112 155 745195 185 745474 1780 742851 220 740905 1090 80256 90 
745113 195 749190 485 745482 1450 74154 320 74296 50 88C30 395 
7451а 145 74507 420 745570 775 7467 175 74С%7 90 88C29 295 
74524 275 745572 1775 74210 195 


й é | SR We reserve the right to substitute manufacturers. 
| | VISA | Prices subject to change without notice. 
CAO E Our Inventory is completely managed by computer. 


Circle 140 on inquiry card. 


FÉ UP hh OOOO 
HANLEY ENGINEERING CORP. 


We Will Beat All Competitor’s Prices!!! 


Guaranteed to ship within 24 hours on all 
telephone orders or YOUR ORDER FREE!! 


4K STATIC RAM 
8/$20.00 


16K Memo 


8/$16.00 


HITACHI AUGAT LOW PROFILE SOCKETS 
These Are High 


2K x 8 CMOS RAM 150NS 
Pin Compatible with 2716 


ry 


Reliability Industry 


^f 


Standard Sockets 
HM6116P-3 ЕРІМ 208-AG29D .10 
$13.00 14PIN 214-AG29D .16 
DET Ж 
1 à 
8200 8 For $88.00 20PIN 220-AG29D 22 
34PIN 224 AG2UD 26 
4PIN 224- Ў 
RA rs 28РІМ 228.AG29D 28 
ОЗА 2 ЛЕ 4118 40PIN 240-AG29D 42 
Е Ба ЅТАТІС ВАМ 
8155 11.25 1K x8 4164 
СЕЗ ou $15.00 64K Dynamic Ram 
B205 395 А 
ran 188 6800 ыы, 
oon 35 
6225 180 3242 8.00 Z80 
ж 595 29 6502 
68238 5.75 
8243 450 6902 11.00 50.00 
B251A 5,45 6809 2500 26132 4000 
8253 980 68809 45 00 280 670 6502 790 
8255A -5 5.20 6809Е 36.00 ZBOA 728 6502А 10.00 
8257 -5 8.95 6810 3.50 Z80B 19.00 6504 845 
B250A 695 6821 3.50 ZB0 PIO 6.00 6504A 930 
8271 6000 6840 900 ZBOA РО 7.30 6512 920 
8272 3995 6843 41.00 ZEB PIO 15.50 6512A 10.00 
8275 29.95 6845 2200 290 CIC 6.00 6520 440 
8278.5 10.00 6847 1225 ZBOA СТС 7.10 6521 6.15 
8282 6.60 6850 3.50 2ВОВ СТС 15.50 6521А 670 
6282 6.60 6852 3.50 ZB0 DMA 18.50 6522 875 
E284A 575 6875 7.00 290А DMA 2250 6572А 1170 
8288 660 6880 1.80 280 510/0 18.50 6532 11.25 
8287 860 6882 470 ZA 50/0 22.50 6532A 12.40 
8288 2500 6885 1.60 ZB0 sion 18.50 6545. 1 2250 
B289 4995 бава 1.80 2 0бА/ SIOn 22.50 6545A - 1 2895 
8755A 45.00 6889 1.80 290 90/2 18.50 6561 11.95 
8748 30.00 68488 12.50 ЮА 50/2 22,50 6561A 12.95 
Microprocessor Crystals EPROMS 
2708 AMD 3Supply 450NS 340 
$3.00 Each 276 Hiach +5 45085 70 
3.579545MHZ Parallel 2716 National +5 450NS 700 
4.0MHZ Parallel 2716 Intel +5 450М5 700 
4.0MHZ Series 2761 кеі +5 350NS 990 
5.0MHZ Parallel 2716 Ti, 3 Supply 450NS 750 
6.0MHZ Parallel 276 Motorola 3Supply 450М5 7% 
6.144МН2 Parallel 2732 NEC +5 450NS 1600 
8,0MHZ Series 2732 Mitsubish +5 450NS м0 
10.0МН2 Series 2732 Intel +5 450NS 1700 
15.0MHZ Series 2732A ліе! +5 250NS 1700 
18.0MHZ Series 2732A.2 Intel +5 300NS 1800 
18.431MHZ Series 2732А.2 Intel +5 2QONS 2000 
48.0МН2 Series 2522 Hitachi +5 45ONS 1800 


HANLEY ENGINEERING CORP. 


13400 Northup Way #20 
Bellevue, WA 98005 


800-426-2668 
206-643-0792 


Minimum Order 15.00 

Include 4.00 for UPS Blue 

include 3.00 for UPS Ground 

Include 4.00 for 1st Class Mail 

include 12.00 for Foreign Country Orders 
Washington State add 5.4% Sales Tax 


ММ BW QB A A OS AM A ы V. @ V $$. A Aa Oo Oo є A 


Verbatim’ 


Floppy Discs 
SAVE 40% complete ist. 


y/ ғғ Specify soft, Price/10 | 
4 gms. 


10 or 16 sector 
MD525 1 side/dbl dens 
MD550 2 sides/db! dens 
MD577 1 side/77 track 
MD557 2 sides/77 track 


8 #4 Critically Certified 
Soft sector 
FD34-9000 1 side/sgl dens 
FD34-8000 1 side/dbl dens 
FD34-4001 2 side/dbl dens 


CHECKS — VISA — MC — C.O.D. 
1313) 777-7780 ADD $2 SHIPPING 


LYBEN COMPUTER SYSTEMS 
27204 Harper Ave. 
St. Clair Shores, MI 48081 


Circle 183 on inquiry card. 


OEM Dealer 
laguiós Invited 


TYPEMAITER and 
т ШЕЕ ШЕРІН 
€ Interchangable 100 character pri n a 
eAvailable in 24 different type styles 
e Software selectable pitches: 10, 12, 15 CPI 
eParallel interface for fu!l KSR operation 
e12 CPS 
е12 inch paper capacity for up to 180 character columns 
ө Correctable carbon ribbon with automatic lift-off 
990 day warranty 
These nine lines неге actually precared on а DIYPRINTÉRI 
CALL FOR C.O.D. ORDERS 


PQ B 
S STEMED d 
FEMESSEE pus 


Circle 343 on inquiry card. 


KEYED FILE 
ACCESS 


& ELECTRONIC 
MAIL 


indexed files for BDS б or PL /1. 
Includes source for relational DBMS. 

- variable length keys & records 

-access by random, sequential, skip 

sequential by full or partial key 
$200 
Compose and send formatted messages. 
Includes EMACs- style full screen editor. 
(requires ET CRT with addressing) 
15 

CA residents add tax, CP/x and IBM SD 
discette distribution only. 

RBF inc, Suite 1464 

2000 Center St. Berkeley, СА 94704 


Circle 304 on inquiry card. 


UV EPROM ERASER 


] 


« ERASES ALL UV ERASABLE EPROMS (2708, 2716. 2564, etc.) 
* QUICK FIFTEEN MINUTES ERASE TIME 
* ERASES OVER FIFTEEN EPROMS AT A TIME 
* LAMP LIFE. 7700 HOURS 
= INDUSTRIAL MODEL $58.50 
© micas ok MODEL WITH TIMER & avery INTERLOCK SWITCH 597.50. 
(Rugged stee! enciosure with bottom drawer) 


THE BEST 6809 SINGLE BOARD COMPUTER AVAILABLE 
ә борү Conirofer e SWTPC сотрашне 
e Primer Port e Rens TSCHe 
e AS-232 Port e Гиркан PAICE: $389.00 
FOR THE 55.50 AND 5.100 BUS 
ASSEMBLED, TESTED, 48 HOUR BURN-IN, SODAY WARRANTY 


STRAIGHT FROM 
2114 RAM BOOMS .,..4-4%4.-.. $2.95 THE FACTORY 
2716 EPROM sont, tbe , $4.50 &GUARANTEED, 


EPROM PROGRAMMER for 2716. 2732 
In Circuit Emulator for $8xx, 8085, 280 


WE ACCEPT VISA. M ASTEACARD. С.О 0.. CHECKS 


PHONE ORDERS (305) 974-0967 
LOGICAL DEVICES INC. 


781 W OAKLAND PARK BLVD. « FT LAUDERDALE. FLORIDA 1331i 
400: $300 SHIPPING, $200 COD CHARGES 


Circle 179 on inquiry card. 


IEEE-488 TO TRS-80* INTERFACE 
Everything needed to add powerful 
BASIC GPiB-488 controller capability 
to TRS-80 Model 1 or 3, Level 2 or 
DOS with a minimum of 16K. 
EL 

488-80C 


For Model 3 


Operation 488-808 


For Made! 1 
Operation 


I (2. ши 


Model 488-80В ог 488-80C Price: $375. 
+ Shipping, insurance & tax 
WHEN ORDERING SPECIFY DISK OR TAPE 


SCIENTIFIC ENGINEERING 
LABORATORIES 
11 Neil Drive • Old Bethpage, NY 11804 
Telephone: (516) 694-3370 
*Trademark of Tandy Corp. 
There is no affiliation between Scientific 


Engineering Laboratories and Tandy Corp. or 
Radio Shack. 


Circle 316 on inquiry card. 


THE 
MISSING LINK 


Adapt ІВМ ET5O, 60, or75 to Apple ll or Ill 

with our Missing Link for word processing 

quality output. 

е Does not affect normal typewriter operation 

e Typewriter still qualified for IBM mamtenance con- 
tract 

* Interface isolates the Apple from the typewriter 

See our full page ad in May 1980 BYTE 

Check with your local Apple dealer or to 

order call: 1-800-845-2712 (n S.C. call 

1-800-922-5528) 

If you need word processing software, we offer 

ManuScripter in two versions: Beginner $95, 

Advanced $195 


'S C residents add mupuSyst Sales 13x 


(ГА empuSyst 230! DEVINE STREET = PO BON S144 


COLUMBIA. SC 29250 * (803) 254-0804 


Circle 401 on inquiry card. 


and journals 


"A The giant 1980-81 
` Periodical Guide 
for Computerists 

lists two complete years of articles 
from Byte, Digital Design, Infoworld, 
Personal Computing, and many more. 
It’s cross-referenced, sturdily bound 
and easy to use. 


Order yours today, 
only $11.95 


pastage paid. 
1975-79 annual indexes available, $5 each. 


Applegate Computer Enterprises 
Box 288B 
Applegate, OR 97530 


Circle 26 on inquiry card. 


С compilers 
and 
Cross compilers 
Available for: 


PDP-11 RT-11/RSX-T1 

6809 SDOS 

8080 CP/M 

8085 CP/M 

280 СР/М 

8086 

8088 

OTHERS PENDING 

The full C language, as described in 
“The C Programming Language” by 
Kernighan and Ritchie. 


UNIX version 7 compatible. 


UNIX is a trademark of Bell Labs 

RT11/RSX11 are trademarks of 
Digital Equipment Corp. 

SDOS is a trademark oí Software Dynamics 

CP/M is a trademark. of Digital Research 


TELECON SYSTEMS 
90 E. Gish Road, Suite 25 
San Jose, California 95112 

406-275-1659 


Circle 351 on inquiry.card. 


$GOLD DISK$ 
CP/M* Compatible 


Z-80 Software 
Z-80 DISASSEMBLER 


An easy to use | 

Program to create | 
source (.ASM) files {| 
from executable | 


(СОМ) files PPD 


EZ-TEXT WORDPROCESSOR 
Z-TEXT will format 
your text file the 
way you want It 
5-8” SD/DD 


Bower-Stewart 
& Associates 


POST OFFICE BOX 1389 
HAWTHORNE. CALIFORNIA 90250 


Ce 
amm? 193-532-1237 4МЬ 
БЕНЕН Tijeras Dnus Aegean OR 


Circle 46 on inquiry card. 


EN 


APPLE ACCESSORIES | 


Apple П & 48K .................... CALL 
Disk Il w/controller DOS 3.3 ........ CALL 
Disk П Add-On .................... CALL 
Microsoft Z80 Softcard .............. 319. 
16K Ram Card ..:................ 159. 
CCS Parallel Card ................... 109. 
Async Serial Card ................. 139. 
Clock/Calendar Card .............. 109. 
IEEE Сага 24, асыры pete ek 239. 
AD Card ie 5 on сарыала ree 99. 
Mountain Comp. Romplus ........... 139. 
KB Filter ROM .................... 49. 
CPS Multifunction Card ............ 199. 
Supertalker ...................... 259. 
Paymar L/C Adapter - New ............ 49. 
СІЗ ОРЕЛ АРЕКЕТ КГС 39. 
MER Super Mod ..................... 25. 
Жиреп епт fied -бзела м WR 319. 
Videx Video Term ................ 309. 
APPLE SOFTWARE 
Personal S/W Desktop Plan Il ...... 5 169. 
CCA Data Mgmt ................... 85. 
VISICalC tacos BAM ea eee VOS 169. 
MISIDIOE oo шышаны ЫЗ 159. 
Visitrend/Visiplot ................. 219. 
MISIGER sS кушинин TE REY EE .. 169. 
Visitem eee o yer yea resi. 129. 
Місгорго Wordstar .................. 299. 
SUPE SUIT cores vé rr EXC EXC mS 159. 
Maik-Merge ........................ 99. 
ОВЕ Stale I DO eoim REX RN SERE e per? 239. 
Spell. Std o vo veter RYE Eas 199. 
Muse Super Text І.................. 129. 
Address Book ..................... 44. 
Form Letter Module ................ 79. 
Stoneware-DB Master Il .............. 199. 
Microcom-MicroCourier .............. 239. 
Infolory уз: С eov PES 199. 
RIBBONS 
МЕС cide veneer at дал au rx $77.00/Doz. 
(QUIE: аннараа 45.00/Doz. 
Diablo... ke aN oS p T као 66.00/Doz. 
Anadex ......:............. 135.00/6 ea. 
Tte ves со cies D 95.00/Doz. 
TY DECI EY 22:222 rep hann 45.00/Doz. 
EDSON: ысулы we VE PF ies 13.95/ea. 
MPl/Axiom/Base 2 ............ 12.50ea. 


MAGNETIC MEDIA 
Premium Quality At Bargain Prices 
о” Diskettes. all Formats 
100% Certified with hub rings, box of 10 


Single sided, single density ........ 

Single sided, double density ........ 29.95 
Double side, double density ........ 38.95 

8" Diskettes, All Formats, 100% Certifie 

Single sided, single density ........ 29.95 
SSSD Error Free ................. 32.95 
Single sided, double density ........ 39.95 
Double sided, double density ....... 49.95 


ШЕ ИШ ИШ ИШ ИШ ИШ ИШ | ИШ ИШ ИШ ИШ ИШ - 
Circle 276 оп inquiry card. 


PnntersPlus 


...computers, peripherals, 
accessories and supplies! , 


ЕРЗОМӘ 


Complete Stock of MX-80, MX-80 F/T 
MX-100 Printers, Graphics Chip Sets 
Cards and Cables 


NEC-8023 A, 100 cps Matrix Printer 
Hi-Res dot graphics. proportional spacing. 
correspondent quality printing. bi-directional 
tractor and friction feed. 80. 132 col. Greek & 
Math symbols. Everything you need іп a small 
printer. 


LSE AT Reena os . $599. 


* 3 9€ Now + 


MODEMS 

UDS 103 LP, direct ................ 5169. 
103 JLP Auto Answer ............ 219. 
202 LP 1200 BAUD .............. 259. 

` NOVATION CAT, acoustic ........... 159. 
D-CAT, direct .................... 169. 
Auto Саї......................... 219 
Apple Cab. ovorum RR E дара Та 339 
HAYES S100 Micromodem ........ $349 
Apple Micromodem ............... 329. 
Smart Modem .................... 249. 

VIDEO MONITORS 
Zenith 12" Green ................. $119. 
NEC 12" Green .................. $179. 
Amdex 12" B/W (Leedex) ......... $139. 
Amdek 13" Color Lo-Res .......... $439. 
VIDEO TERMINALS 
Ampex Dialog 80 ................. $995. 
Ampex Dialog 30 ................... 795. 
Televideo 920С..................... 845. 
Televideo 950 ...................... 995. 
NEC _ 
— — RM 

llc — INTRO 
| PRICING 
yum DE) $ 1099.00 


26.95 | 


e Z-80A CPU 4 MHz 
e 5 user programmable function keys € 82 Keys with numeric 
| keypad * 160 x 100 resolution ® 80 character screen 


PC-8001A Microcomputer w/32K RAM .... 10989. 
PC-8012A 1/0 Unit w/32K RAM 

Expansion slots ................ sehen aoe 
PC-8031A Dual Mini-Disk Drive Unit ...... 
PC-8032A Add-On Dual Mini Disk 


Drive Unit ..................... авкота 949, 


ШШ ИШ ИШ БШ ИШ ЕШ ИШ ИШ ИШ ИШ ИШ ИШ ШЕ- 


1099. | 


MPI 88G / 99а MATRIX 


High resolution dot-addressable graphics for 
Apple. Enhanced "correspondence quality” 
printing. Tractor and friction feed. Serial and 
Parallel Input. 100 cps Bidirectional printing. 
80. 96 and 132 column widths! 


88 G List $749 ................... $589. 
99 G List $849 .................. $660. 
Apple Parallel І/О Card/Cable/Disk .. 5110. 
with Graphics Prom (Ap-Pak) ..... $145. 
IEEE ПО Card oo cos eoe ду» $55. 
Single Sheet Feeder ................. $25. 
OV GOVE a RP $25. 
gn 


NEC SPINWRITERS 
5510/5530 RO w/tractor 


7710/7730 RO w/tractor ........ 52,595, 
5520 KSR w/tractor ............. 52,850. 
7720 KSR w/tractor ............. 52,895. 
3510/3530. RO рен $1,895. 
Bi-directional tractor ............. $225. 
Pusher tractor ............ е, 2350: 


Р ei U — T 


OLYMPIA 


Letter quality. Daisy wheel printer/typewriter 
| interfaces to Apple. Atari, NEC, TRS80 and 


institunons. Please include telephone number with order and 
expiratiun date on Credit card orders Сахта residents add 63 
sales lax Advertised рпсеѕ are for prepaid orders F ОВ shipping 
pork Add 31 tor shipping in US Рт па and аали subject to 
change without notice 


1 


RS232 Serial ports. A truly cost effective letter t 
quality printer that functions as a typewriter. 
ES100 RO Computer printer H 
List $1690 ................... CALL 
ES100 Typewriter only ........... $295 A 
Interface Card Orly ............... CALL H 
(specify serial or parallel) 
МО Cable (specify serial or parallel) .. $ 35 E 
Apple Serial Card ................. 139 8 
| Print Wheels & Ribbons ............: CALL 
TO PLACE YOUR ORDER САМ: Ё 
TELEPHONE TELEX Hd 
(714) 744-7314 697120 [1 
or unte Lo: П 
PALOMAR ! 
Computer Products Д 
910-105 М. San Marcos Вма.. San Marcos, CA 92069 Ё 
TERMS OF SALE: Cash check mones order bank wire transfer Т 
credit саға ог purchase orders kom qualified firms and 


RS-232 PROBLEMS? 


We have a large assortment of prob- 
lem solvers at B & B ЕЕС: 
TRONICS, sendfor our new Catalog. 


RS-232 TESTER. Seven LED'S dis- 
play the status of RS-232lines: 939.95 


RS-232 DATA TAP. Lets you tap 
data off a RS-232 line: $34.95 


RS-232 NULL MODEM. Replaces a 
set of modems for testing: $19.95 


RS-232 GENDER REVERSERS. Con- 
vert a male connector to female or a 
female to male. Either one: 919.95 
Setof both Reversers: $34.95 


B & B ELECTRONICS 
BOX 475 | MENDOTA, IL 61342 
IL Residents add 5% Tax 


Circle 42 on inquiry card. 


APPLE EXTENDER CARD 
$29.95 


Extends Apple Cards 
Above Computer for 
Servicing and Debugging 


APPLE EXTENDER CARD ....$29.95 
IBM EXTENDER CARD $34.95 
IBM Prototyping Board $34.95 
RS-232 Boardfor TRS-80 

Model Ill 


32K Memory Exp. Board for 
TRS-80 Color Computer 
(Adds 16K) 


(Colo. Residents Add 396 Sales Tax) 
DEALER INQUIRIES INVITED 


IMAGE TECHNOLOGY, INC. 
Р.О. BOX 15456 
LAKEWOOD, COLORADO 80215 


Circle 150 on Inquiry card. 


SAMPLE 


PASCAL 


FREE 


Pascal Market News is all- 
Pascal, every other month. 
For free sample page & 
special subscription offer, 
write: 


Pascal Market News 


PO Box-5314 
Hamden, CT. 06518 


Circle 279 on inquiry card. 


PrLeWan (INC. 


Offering an extensive 

software library of: 

* Packed disks/60 
programs each 

* 3.3 DOS 

» Both sides used 

* Demuflined easily 
for 32.1 use 

* Hubringreintorcer 
for long life 


* Data Base 

* Binary 

* Educatianal 

" Entertainment 
* Graphics 

* Finance 

* Printer 

” Domestic 


INTRODUCTORY OFFER !! 
Order all 3 disks and get a bonus disk 
FREE!! Call now: 1-800-327-8664 

Fla. residents: 305-584-7004 

Disks are $59.95 @ + $3 handling. 


3600 HACIENDA BLVD. SUITE A жш» | 
HACIENDA VILLAGE, FL. 23314 amm 


Circle 175 on Inquiry card. 


` $5tor 10; $10 for 30. 
Special pricas on 
` Quanthles wilh 
your company name. 


Mail check or cash to 
copyright hoider: 
Concord Management 
Systems, Inc. 

6301 Ivy Lane / Suite 500 
Greenbelt, Md. 20770 
(301) 345-5300 


Circle 86 оп inquiry card. 


| 64K DYNAMIC RAM ‘Uniselect: 2' 


64KB $479 16KB $285 


features: Model 84KUS A&T 

€ 16 or 24 bit addressing. @ 8 bit data) € Bank Select by 
SW settable Port, Bits in Two blocks. € Two 32K8 (or 
128К8) addressing. € Transparent refresh with delay lines, 
giving unlimited DMA, immune to Wait States, halts, resets. 
© Fast access time - 220nsec from Smemr ог Рѕупс high, will 
run with 280, 28000 ta 4mhz, 8080, 8085, 8088, 8086 10 
5mhz without wait states. @ Provision ta expand ta 256KB 
using B4K by 1 chips. ө Conforms ta IEEE 696-S100 specs. 


Guaranteed one full year. Shipping is in 3 days. MC, Visa, or 
COD orders accepted. Add $5.00 for CDD orders. Illinois 
residents-add 514% sales tax. 


0.Е.М. & DEALER PRICING AVAILABLE 


S.C. DIGITAL 


P.0. Box 906, Aurora, Illinois 60507 
Phone: [312] 897-7749 


Circle 310 on inquiry card. 


Circle 324 on inquiry card. 


fig-FORTH 


high-level compiler language 
10~ 2ОХ faster than BASIC 


ELF li / SuperELF / VIP 
RCA Microboard 


w/editor, strings 


mocro-assembler 
floating-point $90 


plus tiny pascal add $35 
on cassette/requires 16k+RAM 


P.O. Box 8403 
Rustin, Texas 78712 


MEE 512-477-2207 ^v 
йө | Pa 


Circle 135 on inquiry card. 


$10.00 MIN. ORDER 
UPS ANYWHERE IN CONTINENTAL U.S. 

(1) FREE DECODER PLANS pius a brochure 

describing our new UHF-VHF Conversion Kit FREE 

are yours just by sending us your name, 

address and a 20€ stamp. 

2) UHF-VHF CONVERSION КІТ. Complete Gur 


HANDLING/SHIPPING. . . $5.00 


with PC board; all required components; Üwn 
jumper wire; cabinet with speaker; and com- Famous 
prehensive brochure incl. schematic, board Kit 


layout, mounting and hook-up diagrams, 

parts list, and assembly and set-up instruc- 31 1 935 

tions, All parts аге industrial prime quality. 

(3) 9-INCH BLACK AND WHITE CRT MONI- Our 

TOR. Ideal for microcomputer or security Factory 

use. 22 transistors. Designed for excel- Direct 

lent resolution. Frequency response — Price 

12 MHz. Continuous DC restoration for 

uperior contrast. 31 6500 
List Price 5225.00 each. 


SCR (714} 527-2554 + (213) 586-7553 
| ELECTRONICS INC. 
9533 Valley View Street, Cypress, CA 90630 


Pay by CHECK, M.O., VISA, M/C, C.O.D. 
For Free Buyers Guide Circle Number Shown Below 


Circle 319 on inquiry card. 


Р.0. Box 4430X 
Santa Clara, CA 95054 


ELECTRONICS (408) 988-1640 


money back. Quality IC's and other components at factory prices. 


INTEGRATED CIRCUITS 
8 


ІМҘПТ 165 СП407 105 87% UART/AFO 0:98 195 
19 ІМІНК 375 CD4018 94 8128 198 AY5-1019 550 DAISP 210 
ГЕНС: 149 CD40tS 45 8197 99 АҮ8-1014 750 ПА155 310 
2 (MOS 13$ 04020 5 0798 165 334 695  Complele Set 950 
. D4021 
А PROM Берана Kil 26.95 
"Н T % oo ur MOS;MEMURY RAM 1702A 4 S0 Auto Clock Kil 17.95 
19 132078 95 оа 75 2101.1 95 5527 1873 Digila Clock XIL 19.75 
8% W 55 cp4025 23 2102-1 85 ; RESISTORS Va watts’. 
HEC nd 155 Coe 168 20244, — 145 2 Pe wd 250 10 per type 
a EU 99 с04027 43 2/44 95 Ba svn [Hh 100 pet м т 
£9 ш 52 (2409 95 20%4 375 1000 ner Iype 012 
39 Ir Red 135 Cp4030 45 2111-1 2% inh a a 250 E oak 
es мкг 13s 00% Бн 25. з жш ОРТ 675 
1.70 1М340К-15 1.35 (4042 75 21141 3005 250 нал ІШ Vawatt 59% per type 05 
.35 майк. AH E CD4043 B5 2114) 450ns 237 А 295 ШИР SWITCHES 
T: IMMOTA 85 Dn 5 "uh 5% НЕ25123 395 Mene К 
" І 
3 ies 5 208005 30 Meus ЖІЛІК postion 30 
60 ТИТЛ di EON 8 рой ін NES 878 boston 95 
1.20 14350 5,80 Coan Tt 42004 11 50 М825137 873 KEYRDARDS 
65 1М327 2.29 CD4068 39 8368 350 8223 350 56 key ASCH keyboard wi 57495 
125 LM380N 1.00 сп4069 35 4100 10.00 Fully assembler Ва 50 
55 LM3BI 1.60 С04070 35 416 50 CONNECTORS Enclosure Plashc 1985 
BU. "GA x His MEE. р. нал ages 
} pu : 
88 Lio gs з 35 Мр 495 бю — 109 Reaton 5 
i 
85 LM?hCH 35 CD4076 85 mri e 100 pin edge w/w 4 95 Green. Yellow Т018 20 
118 LM74IN 35- CD4078 30 шо 155 Jumba Red — 
79 LM?74?HN 75 CpaOB 30 b 1445 SOCKET: Green, Orange. Ye low «шті 25 
79 1М748840 .50 Cū40a2 30 795 Satder Tin Low Profile біріне LEO Mounting Clas 85125 
58 LMI303N 145 CD Atif 4? ET 8.95 Pi ue (spec, ted, amber green, yelluw ceas) 
Ср4494 550 ЕТП 1 8.95 CONTINENTAL SPECIALTIES in slack 
6% (MS еді ШЗ 99 (д М 3.90 14 14 24 50 Compile neo! breadboard test equip 
: 04508 1.95 MM5375AG;N 490 16 46 28 40 
65 (М120 275 С04510 95 7205 16.50 18 .20 36 .58 OkWIREWAAPTOOLS in stock 
LM1458 55 (0451! 94 7207 750 20 . 40 .49 ComptelelsneotAP Products in stock, 
TAL SOOTTL LMiBi2 825 CD4515 2.25 7208 15.95 
4LS90N (М1888 249 Cp4st6 110 7209 495 WIREWRAP LEVELS — SPECIAL PRODUCTS 
кунү 24 ТҮРДІ: ie 04518 185 сна | к PIN e 2.5 MHz Freq ome emo F % 
045 i 30 MHz Freq, Counter Kit 47. 
1415098 LM3900N 59 Шат 151 6502 95 E 57 28 1.00 До Ыз 
1415084 35 |М3905 1.25 Cp4528 %25 6502A 950 18 467 40 1.59 
1450М 25 LM3909N 95 C0455 359 6504 695 өті 14 cinww 20 AC TRANSFORMERS 
14508 45 MCHMSNV 55 CDSG, 215 5522 B 75 RAME WALL PLUG 
74.5144 9% NESON 30 (p4583 25 5530 9.50 CRYSTALS 63V Cf dóQ бы 54 60 10V 2 ата 5795 
1445204 25 ҢЕ565У 39 (04585 8 5 6532 14 g5 CRYST TELA. a 95 95 
4LS22N 25  NE556A .85 СП40142 3.00 6551 ti 85 2 Mh ES 12 EV CEA ma 495 12V CT 250 ma 3 7% 
745288 35 NES65A 100 74000 35 6800 570 298 151 126У СІ? жері 595 12/ 500 m 50 
74LS30N 25 Еу — 150 74604 35 6802 11.95 5 Мне 135 26УГІ4мш 860 12V 1 amp. SHS 
7452299 55 NES67V 100 74010 35 6820 495 0 i5 126vCt amp 1080 10У 2әтр 795 
7ALS3BN — .35 МЕ5708 475 F414 75 6850 350 1 MH? 25 24v CT 100 ma 3% 
744046 45 79,05 60 74620 35 8080А 38 iW 24V СТ 600 та 495 
TALSTSN 250 78108 50 74010 35 80В5А 5% Мн 390 
74.5900 60 7%405 .85 74048 195 2802 600 788 H 00 Соп аці ¥allage Trantrormers 17¥ "nw 
74459239 — .65 75108 1.49 74074 B5 2808 1895. дул мн, 350 5% 23 ар. 244 1+ amp 
7459%Ы 85 754916 50 74076 80 10ғ0 650 14422 ME 120 
745078 40 7549204 54 7490 125 АРШ 5% 35705 Mil 5% 
TALSW2N 2.44 75494658 89 74692 125 Ze0CTC 595 Шунын, 153 DISPLAY LEOS 
7415134 45 таС15а 325 78DACIC 865 209 ons 30 MANI2/74 САСА 300 75 
74151324 75 Ato O CONVERTER 742180 169 280 DART 1525 5.2768 MHz 4 50 иян CC 300 1 25 
745136M 49 80388 450 (4сИ5 119 280А DART 1875 2-4 MH: 430 PUR? pum CA 300 1.00 
TALSISIN .75 B700CI — 1395 17402 165 1800МА 1750 Eas MH; 150 Arit om CACC 500 190 
TAS:55H .79 870CM 2200 740227 190 Z80ADMA 2750 poste. a0 DUPA? A CACC 600 1.49 
TASISTN 75 13.95 7acgos 600-7805100 2395 ПӘ 22 таз CC 357 . 
74LS162N — 95 10110 995 746906 75 2804 5100 2835 85336 М Мн: 125 Маха bo? COCA 500 ОЧ 
1415163Н — .95 бору 7.40 14694 195 280 501 1500 в МОМ 45 "050350 CCCA 500 54 
7ALSITAN 85 ICL? 950 742922 500 ZBDASIQ! 2390 Na Mu 420 FN CCCA 800 2 20 
1451904 1.00 Lr 425 740923 550 2805102 2395 10 digd дері ay 1.25 
74852218 119 (922: 6.75 280A 5102 2895 KEYBOARD ENCDOERS na Са Па photocells 39 
745294 БӘ CMOS 14695 695 2808 СТС 1795 33% 1195 950 
14536/Н 69 (04000) 25 М(927 695 1808 PIO 1795 дү53500 179 MANGAO сс 99 
4002 45 005 65 8214 3 90 мел 550 МАН4640 CC 40 120 
CA3045 90 CD4005 95 Ange 83 8216 225 80655 795 МАНА?10 CA 40 B5 
IBN E. SEN REM EE уны: МАШ СС de 150 
А Е С 15 2 - 
САЗШ 2 190 (009 45 87% Hn 8251 550 024% Ta MANE? 10 CA 60 99 
A3049 340 С04М0 45 gn 153 8252 8.95 08255 350 МАМ6740 CC & 99 
(Ы30ҒАМАН .34 CD4071 35 $i yap 9255 525 Cover 1.52 
305H 87 С04012 25 sr) 495 8257 9.00 TELEVIDEOTERMIHAL 
LM307N 35 (04013 45 6123 175 8259 9.95 Model950 51010.00 
пози iH coas Жш 15 ето “4196 2007 Dynamic RAM 87915740 
ІМ3ПНЯ 64 CD4016 45 0 tg6iP 595 : 


ELECTRONIC SYSTEMS KITS 


Appie Peripheral Kits 

SERIAL 1/0 INTERFACE 0 to 30,000 baud, 
D.T.R., Input & outputfrommonitor or basic, or 
useApple as intelligent terminal, Bd only (P/N 2) 
$14.95, Kit (P/N 2A) $51.25, Assembled (P/N 
2C) $62.95. 

PROTOTYPING BOARD (P/N 7907) $21.95. 
PARALLEL TRIAC QUTPUT BOARD 8 triacs, 
each can switch 110V, 6A loads, Bd only (P/N 
210) $19.20, Kit (P/N 210A) $119.55. 
OPTO-ISOLATED INPUT BOARD 8 inputs, can 
be driven from TTL logic, Bd only (P/N 120) 
$15.65, Kit (P/N 120A) $69.95. 


Interface Kits 

SERIAL/PARALLEL INTERFACE Bidirectional, 
Baud rates from 110 to 19.2K, sw selectable 
polarity of input and output strobe, 5 to 8 data 
bits, 1 or 2 stop bits, parity odd or even or none, 
al! characters contain a start bit, +5 & —12V 
required.Bd only (P/N 101) $11.95, Kit (P/N 
101A) $42.89. 

RS-232/TTL INTERFACE Bidirectional, 
quires +12V, Kit (P/N 232A) $9.95. 
RS-232/20mA INTERFACE Bidirectional, 2 
passive opto-isolated circuits, Kit (P/N 7901A) 
$14.95. 


PROM Eraser 
Will erase 25 PROMs in 15 minutes. Ultraviolet, 


280 Microcomputer 


Supply Kit $35.00. Tiny Basic $30.00. 
Modem Kit $60.00 


$17.00. Article in June Radio Electronics. 


crystal time base. Outstanding accuracy. 


Video Modulator Kit 
affecting usage. Comp. kit w/full instruc. 
Multi-volt Computar Power Supply 


8v 5 amp, +18v 
.9 amp, 


ге- 


51.50 shipping. 
Type-N-Talk by Votrax 


Will calls: 2322 Walsh Ave. 
Same day shipment. First line parts only. Factory tested. Guaranteed 


e orders only (800) 538-8196 


16 bit 1/0, 2 MHz clock, 2K RAM, ROM Bread- 
board space. Excellent for control. Bare Board 
$28.50. Full Kit $99.00. Monitor $20.00. Power 


State of the art, orig., answer. No tuning neces- 
sary. 103 compatible 300 baud. Inexpensive 
acoustic coupler plans included. Bd. only 


60 Hz Crystal Time Base Kit $4.40 


Converts digital clocks from AC line frequency to 


$9.95 


Convert T V set into a high quality monitor w/o 


amp, 5v 1,5 amp, -5v 
12v .5 amp, — 12v option. +5v, x 12v 
are regulated. Basic Kit $35.95. Kit with chassis 
and all hardware $51.95. Add 55.00 shipping. Kit 
of hardware $15.00. Woodgrain case $10.00. 


Text to speech synthesizer with unlimited vocabu- 


FULL LINE ALL PARTS & COMPUTER шіні 


RCA Cosmac 1802 
Super Elf Computer $106.95 


The Super Elf is a small single board computer that 
does many big things. it's an excellent computer 
for training and for learning programming with its 
machine language and yet it's easily expanded 
with additional memory, Full Basic, ASCII 
Keyboards, video character generation, etc. 


ROM monitor; State and Mode displays; Single 
step, Optional address displays; Power Supply; 
Audio Amplifier and Speaker; Fully socketed for all 
IC's; Full documentation, 


The Super Elf includes a ROM monitor for pro- 
gram loading, editing and execution with SINGLE 
STEP for program debugging which is not in- 
cluded in others at the same price. With SINGLE 
STEP you can see the microprocessor chip oper- 
ating with the unique Quest address and data bus 
displays before, during and after executing in- 
structions. Also, CPU mode and instruction cycle 
are decoded and displayed on B LED indicators. 


An RCA 1861 video graphics chip allows you to 
connect to your own TV with an inexpensive video 
modulator to do graphics and games. There is a 
speaker system included for writing your own 
music or using many music programs already 
written. The speaker amplifier may also be used to 
| drive relays for control purposes. 


A 24 key HEX keyboard includes 16 HEX keys plus 
load, reset, run, wait, input, memory protect, 
monitor select and single step. Large, on board 
displays provide output and optional high and low 
address. There is a 44 pin standard connector slot 


This is truly an astounding value! This board has 
been designed to aliow you to decide how you 
want it optioned. The Super Expansion Board 
comes with 4K of low power RAM fully address- 
able anywhere in 64K with built-in memory pro- 
tect and a cassette interface. Provisions have 
been made for all other options on the same board 
and it fits neatly into the hardwood cabinet 
alongside the Super Elf. The board includes slots 
for up to 6K of EPROM (2708, 2758, 2716 or TI 
2716) and is fully socketed. EPROM can be used 
for the monitor and Tiny Basic ог other purposes. 


A 1K Super ROM Monitor $19.95 is available as an 
on board option in 2708 EPROM which has been 
preprogrammed with a program loader/editor and 
error checking multi file cassette read/write 
software, (relocatable cassette file) another exclu- 
sive from Quest. It includes register save and 
readout, block move capability and video graphics 
driver with Hinkin cursor. Break points can be 
used with the regsie save Mature to isolate p0- 


Rockwell AIM 65 Computer 
6502 based single board with full ASCII keyboard 
and 20 column thermal printer. 20 char. аірпапи- 
meric dispiay ROM monitor; fully expandable. 
$419.00. 4K version $449.00. 4K Assembler 
$35.00. 8K Basic Interpreter $65.00. 

Special small power supply 5V 2A 24V 5A 
assem. in frame $59.00. Molded plastic 
enclosure 10 fit both AIM 65 and power supply 
$52.50. AIM 65 1K in cabinet with power suppty. 
switch, fuse, cord assem. $559.00, 4K $579.00. 
Ab5/40-5000 AIM 65/40 м/16К RAM and monitor 
$1295.00. RAM Board Kit (16K. 9195) (32K. 
$215). VD640 Video Interface Kit $119.00. A&T 
$149.00. Complete AIM 65 in thin briefcase with 
power supply $518.00. Specia! Package Price: 4K 
AIM, 8K Basic, power supply, cabinet $629.00 


Quest Super Basic V5.0 
A new enhanced version of Super Basic now 
available. Quest was the first company worldwide 
to ship a full size Basic for 1802 Systems. A 
complete function Super Basic by Ron Cenker 
including floating point capability with scientific 
notation (number range +. 17E**), 32 bit integer 
+2 billion; multi dim arrays. string arrays; string 
manipulation, cassette 1/0. save and load, basic, 
data and machine language programs; and over 
75 statements, functions and operations. 

New improved faster version including re- 
number and essentially unlimited variae. 
js an exclusive user expandable command 

| 

Serial and Parallel 1/0 routines included 

Super Basic on Cassette $55.00. 


for PC cards and a 50 pin connector slot for the 
Quest Super Expansion Board. Power supply and 
sockets for all IC's are included plus a detailed 
127 pg. instruction manual which now includes 
aver 40 pgs. of software info. including a series of 
lessons to help get you started and a music pro- 
gram and graphics target game. Many schools 
and universities are using the Super Elf as a 
course of study. OEM's use it for training and 
R&D. 


Remember, other computers only offer Super Elf 
features at additional cost or not at all. Compare 
before you buy. Super ЕЙ Kit $106.95, High 
address option $8.95, Low address option 
$9.95. Custom Cabinet with drilled and labelled 
plexiglass front panel $24.95. All metal Expansion 
Cabinet, painted and silk screened, with room for 
55-100 boards and power supply $57.00. NiCad 
Battery Memory Saver Kit $6.95. All kits and 
options also completely assembled and tested. 
Questdata, a software publication for 1802 com- 
puter users is available by subscription for $12.00 
per 12 issues. Single issues $1.50. Issues 1-12 
bound $16.50. 


Moews Video Graphics $3.59, Games and Music 
$3.00, Chip 8 Interpreter $5.50, Starship 4K cas- 
sette $14.95. 


Free 14 page brochure 
of complete Super Elf system. 


Super Expansion Board with Cassette Interface $89:95 


gram bugs quickly, then follow with single step. If 
you have the Super Expansion Board and Super 
Monitor the monitor is up and running at the push 
of a button. 


Other on board options include Parallel Input and 
Output Ports with full handshake. They allow easy 
connection of an ASCII keyboard to the input port. 
RS 232 and 20 ma Current Loop for teletype or 
other device are on board and if you need more 
memory there are two 5-100 51015 for static RAM 
or video boards. Also a 1K Super Monitor version 
2 with video driver for full capability display with 
Tiny Basic and a video interface board. Parallel 
1/0 Ports $9.85, RS 232 $4.50, TTY 20 ma UF 
$1.95, 5-100 $4.50. A 50 pin connector set with 
ribbon cable is available at $18.95 for easy con- 
nection between the Super Elf and the Super 
Expansion Board. 


Power Supply Kit for the complete system (see 
Multi-volt Power Supply below). 


AIM 65/KIM; SYM/Super Elf 44 pin expansion 


lary, built-in text to h algorithm, 70 to 100 
Ves асо board: board with 3 connectors $22.95. 


bits per second speech synthesizer, RS232C 
interface $369.00. 


1802 16K Dynamic RAM Kit $149.00 
Expandable to 64K. Hidden refresh w/docks up to 
4 MHz w/no wait states. Addi. 16K RAM $25.00. 

8-100 4-slot expansion $ 9.95 
Super Monitor VI.I Source Listing $15.00 


TERMS: $5.00 min. order U.S. Funds. Calif. residents add 6% tax. 
$10.00 min. VISA and MasterCard accepted. $1.00 insurance optional. 
Shipping: Add 5%; orders under $25.00 — 1095. 


assembled. 25 PROM capacity $37.50 (with 
timer $69.50), 6 PROM capacity OSHA/UL ver- 
sion $78.50 (with timer $108.50). 


NiCad Battery Fixer/Charger Kit 

Opens shorted cells that won't hold a charge and 
then charges them up, all in one kit w/full parts 
and instructions. $9.95 


Super Color S-100 Video Kit $129.95 
Expandable to 256 x 192 high resolution color 
graphics. 6847 with all display modes computer 
controlled. Memory mapped. 1K RAM expand- 
able to 6K. S-100 bus 1802, 8080, 8085, 280, 
etc. Dealers: Send for excellent pricing/margin 
program. 


Elf Il Adapter Kit $24.95 

Plugs into ЕНІ providing Super Elf 44 and 50 pin 
plus 5-100 bus expansion. (With Super Ex- 
pansion). High and low address displays, state 
and mode LED's optional $18.00. 


FREE: Send for your copy of our NEW 1981 


QUEST CATALOG. Include 880 stamp. 


Circle 299 on inquiry card. BYTE February 19852 451 


С PEREA TI 


THE INFLATION FIGHTERS! 
— RAM- 


4116 250ns 8/$11.00 
4116 200ns 8/$13.00 
4116 150ns 8/$16.00 
2114L 300ns 8/$16.25 
2114L 200ns 8/$17.00 
4164 200ns $9.00 
6116 200ns $10.00 


—EPROM- 


2716 (5V)450ns 8/$3.90 еа.54,15 ea. 
2732 (5У)М50г5 8/$9.75 еа.510,25 ea. 
2532 (5V)450ns 8/5 10.50 еа.512.00 ea. 
Please allow up to 3 wks. for personal checks to 
clear. 


Add $2.50 Shipping & Handling 
C.O.D. 53.00. Wash. residents add 5,4% Sales Tax 


CHIPS & DALE 
P.O, Box 31607 
Seattle. Wash. Zip 98103 Master Charge 


1-206-524-9126 VISA accepted. 


Circle 58 on inauirv card. 


You can pay more — 
But you can't get more! 


- 


Model Ill 16K 
$859 Color Computer 4K 


Model 11 48K 310 — 
2 disc & RS232C w/ 16K Ext. Basic 


$2100 $459 


BUY DIRECT. These аге just a few of our great 
offers which include Printers, Modems, Com- 
puters, Peripherals, Disc Drives, Software and 
more. callTOLLFREE 1-800-343-8124 


com 


We have the lowest 
possible fully 
warranteed prices 
and a full complemen 
_ nf Radio Shack Software. 


t free catalog. 
245A Great Road 


Littleton, МА 0146г 
647. ABA a 1491 Е 


SOFTWARE 
AUTHORS 


Cash in on your creative energies, join Into- 
Soft Computer Sysiems’ SOFTWARE 
DEVELOPMENT PROGRAM. Gel all of your 
НЕП hardware at our distribution cost plus. 


% Royalty 
20% Royalty! 
We give you personalized service, offer a non- 
exclusive marketing agreement, plus other 
specialized services. We seek: high level 
language compilers, cross-assembolers, utili- 
ties, DMBS, new OS, educ. and business ap- 
plications, and any other marketable program. 
We offer full development and documenta- 
tion. Don't hesitate, contact us immediately. 


Michael L. Dean, V.P. R&D 
InfoSoft Computer Systems 


ШІ 
2699Ciayton Rd. P 
Concord, CA 84519 lU d (415) 680-0202 


Sinala S 


Write for your plus 


"SUPERNET" 


THIS IS THE MOST UNIQUE S-100 COMPUTER BOARD: 
64K of memory, Z80A CPU, Double Densliy Floppy Disk Con- 
troller, 2 Serial & Parallel /О, monitor (EPROM) ALL on a 
single 8-100 ComputerBosrd trom ADV ANCEDMicro Digital 
Corp. 


SUPEANET jie ur aimi m IO0. 
Serial Adapter Са Беттен س‎ y „ S35. 
Parallel Adapter С » S40. 
Shugart SABO LÁ rew 5455. 
Televideo 912C uaa S 750. 


Enclosure with 1C 215, power su 


cutoutstorty — B"flopples . vere 9 650. 
2-8Я0А CPU ,............ 55.50 .-- 510.00 
ё-ВОА СТС . „+, 85.50 e 95.50 

@ MICRO SPOT ELECTRONICS 


14221 Edwards, Suite72 
Wesiminster, CA 92683 
(714)891-0382 


TERMS: 


Circle 215 on Inquiry card. 


NEW 23K 
PERSONAL 
COMPUTER 
523900 FACTORY SALE 


You get the NEW APF-IM-1 Full Size Powerful 
Computer: Includes 14K ROM with Level II BASIC 
built in, 9X User RAM, Color, Sound, Professional 
53 keyboard, Two controllers, Two 10 key numer- 
ic pads, High speed cassette, A.C. adapter, RF 
modulator, T.V. switchbox. Accepts TAPE-DISK- 
PLUG IN CARTRIDGES. It is PLUG IN EXPAND- 
ABLE atlowcost. 90day parts andlaborwarran- 
ty, owners guide, BASIC language manual. All 
this in a beautiful black and white console case 
for only *239'9, 

15 DAY FREE TRIAL Return within 15 days com- 
plete and undamaged (ог refund of purchase 
price. 


PROTECTO ENTERPRIZES 
BOX 550, BARRINGTON, IL 60010 
TO ORDER PHONE 312/382-2192 


ATLANTIC CABINET 
P.O. Box 100, 
Williamsport, 
Maryland 21795 


Design Line 
Micro Work 


= P т. 
JAL 1 zi | " 


==", — 


* A range of work stations designed specifically to house 
ай micro-computers. 

' Delivered heavily packed, in self-assembly form 
needing only a Philips screwdriver and a few minutes of 
your time to assemble. 

' Manufactured from 1" all wood particleboard surfaced 
with hard-wearing melamine veneer, in either Oak of 
Walnut. 


DEALER AND DISTRIBUTOR PRICES ON REQUEST 
FOR MORE INFORMATION WRITE OR CALL 301-223-8900 


Circle 36 on inqu 


iz 68000, 8086/87, MPMPIT & 86, DISK 2 CALL 


Нг 8085/88 (SC 399 БЁН: CPU 2 СС 58 
Hz 8085/88 ART 29447 CPU 2 AST. 221 
)15К 1 ART 571 MPX-4 ART 3/1 
INTERFACER I or II 187 MPX-16 ART 487 


INTERFACER 3 (5) АЯТ 467 CPM*8) 15 
AM 20 32K АТ 319 RAM 17 БАК ART 597 
AM 21 128K AST 15% RAM 16 БАК AST 671 
SYSTEM SUPPORT 1 АЯТ 297 4Hz 8251 y5 
-NCLOSURE 2 DESK 619 RACK MODEL 5/1 
ҰН? 8085/88 SYSTEM DUAL 8" DRS 64K CPM* 3695 
THz CPU 2 SYSTEM DUAL 8” DRS 64K СРМ 35% 
SYSTEMS HAVE 48 HOUR CSC BOARD EXCHANGE 2 YRS. 


\LL TELEVIDEO AND ZENITH ITEMS AT LOWEST PRICE 
seattle Camputer System I $2549. Sys II $3325. 


seattle CPU Set 599. 

DRH DECISION T 1299 eB STATIC RAM. 481 
JISK JOCKEY DMA,CPM* 356 1098 HARD DISK 2771 
ҮІ, PRICES SUBJECT TO CHANGE CM" & MPM ARE 
(TRADEMARKS OF DIGITAL RESEARCH SHIP MIN $3.00 


РО Чы WEST MASTER СА 92523-0991 
7H 295174 е Фф 


MEMOREX 


FLEXIBLE DISCS 


WE WILL NOT BE UNDER- 
SOLD! Call Free (800)235-4137 
for prices and information. Dealer 
invited 


inquiries and COD:/s 


accepted, 


PACIFIC 
EXCHANGES 

100 Foothill Blvd, 
San Luis Obispo, CA 
93401. In Cal сай 
tm, (800)592-5935 or 


iry card. 


CLOSE-OUT SALE 


$200,000 INVENTORY 
priced below dealer cost 


WRITE FOR BARGAIN LIST 


Computers, terminals, disk drives 
printers, S100 main frames, boards, kits, 
software 


TOP BRANDS: California Compute 
Systems —Ithaca (|Intersystems— Morrow 
Designs— SD Systems—SSM Місгс 
Products —Tarbell Electronics —Zenitt 
Data Systems—Diabio— Epson — NEC— 
Anadex —Okidata —Integral Date 
Systems—C. Itoh Comet & Starwriter— 
Livermore —Lexicon — Televideo — MicroPro 


LYBEN COMPUTER 
SYSTEMS 
27204 Harper 
St. Clair Shores, MI 48081 


INCREDIBLE? BELIEVE Іт 


Washington Computer Services 


an affiliate of ((( WASHINGTON D) est. 1912 


насына АТ EID 


CUSTOM COMPUTER ROOM WIRING SINCE 1960 
97 Spring Street, New York, New York 10012 
TO ORDER: CALL OUR TOLL-FREE NUMBER: (800) 221-5416 In N.Y. State and for technical information: (212) 226-2121 


HOURS: 9 АМ-5:30 PM (EST) Monday-Friday 


8" DHIVE SALE 
150 cps bidirectional - 9х9 dot matrix, quietized 8” SHUGARTSAB801R $450 8”SHUGARTSA851R $669 2 for $1289 
case, 136 col, vertical form control and many ООМЕ DATATRACK 8 $589 210791110 
other fu nctions | $1195 Enclosure, power supply for 2 8" drives A&T $350 
We feel thís printer offers | | VISTA Industrial grade enclosure for 2 drives with P.S. $420 
Qantex 5000 the best price/ performance ratio available. MORROW Discus 20 + CP/M® MICROSOFT BASIC, CONT. $950 
Н5-232 serial to 19,200 baud x-on, x-off add $40 Discus 2 + 2 + CP/M9 MICROSOFT BASIC, CONT. $1195 
ше. —— ЗАЛ HARD DISK SPECIALS List — only 
ype 40, 300 LPM-typewriter quality, RS from Onl 
s uU @ 232 interi iude ли гот Олу CORVUS 10MB and controller $5358 $CALL 
ace. This quality printer is available in many 20MB and controll 45 C 
configurations including forms access, quietized case, etc. $2928 p uds d ; ; wb оба, 
Teletype 43 {гот $995 Constellation Network Multiplexer and Mirror Video Tape Disk Backup 
Teletype АР-200, 340 cps dot matrix (similar to Data Prod. M-200) $2799 MORROW 26MB + controller + CP/M 2.25, М basic 54405 $3821 
NEC Spinwriter-55 cps, bidirectional, letter quality Gun controller, СОС Hawk Drive (5 fix, 5 гет) $7995 $6795 
R.0. 7710 $2560 KSR 7720 $2799 controller, Western Dynex (5 fix, 9 rem) | $5995 $5099 
DIABLO 630-40 cps, bidirectional, daisy wheel, plot/graph $2449 Winchester 5'4 drives complete with case, cable, 


software, S-100 controller. Adapter avail. for use with 


QUME Sprint 9/45 cps, daisy wheel $2228 | | ۰ 
XCOMIP any Z-80 system. Cartridge drive controllers avail. 


С. ITOH Starwriter, 25 cps, daisy wheel $1575 


C. ITOH Starwriter, 45 cps, daisy wheel $1849 БМВ appie 249 52898 
EPSON МХ-80, 100, 80 cps, 9х9 dot matrix SCALL 40М8 XEROX ОЕМ discounts available! As. моо. п $3398 
ANADEX 9500/9501, up to 200 cps, high resolution dot $1325 ALTOS 5-100 
OKIDATA Microline 80, 80 cps, 9x7 dot matrix $399 [DES] | | 
Microline 82A, bidirectional, friction/ pin feed $525 PRIAM 8” and 14” Winchester/ tape subsystems avail. 
Microline 83A, bidirectional, 120 cps, uses 15” paper $799 WORDSTAR $300 DBASE II $525 
TI—810, 150 cps, Basic $1449 MBASIC 80 $235 SUPERCALC $221 
Package- Compressed print, vertical form control $1630 FULLY CONFIGURED BUSINESS SYSTEMS 
aad ЭШ ‘abe 546 Es e dope ae atriz LAN The following are some examples of the fully assembled and tested business 
CENTRONICS 704-9, 180 cps, 9x9 dat matrix 132 col SCALL and scientific computer systems which we offer. All include 64K bytes 
et m ih a duas Ful Grades $700 RAM, Z-80A, 4mh CPU. We offer a full line of quality, tested software. 
DEC LA-34 $1085 Delta TVD w/ 1.2 Mb floppy drives, 2 serial, 3 parallel ports $CALL 
IDS 4606 $892 Delta S-4500 10 User, Multi-Processor, 40 MB hard 17 MB tape $CALL 
CC 2210A w/floppycontroller, 1 serial port $1849 
la SPECIALTIES Cp CCS 300-1A w/1.2 MB floppy drives, 2 serial, 2 parallel ports $4849 
DP/2-80A, CPU, 64K ram, floppy nn. CCS 400-1A w/ 10 MB hard disc, 2 serial, 2 parallel ports $6999 
cont., RS-232 port, S-100 IEEE, 8 slot NNC 80W м/5 МВ floppy, 8,4 МВ hard disc, (OASIS optional) $6693 
ГРИША . in Adds terminal, inc. CP/M 2.2 SCALL " N ALTOS single and multi-user systems $CALL 
EZE croup Call us for best prices on these high quality 2nd BEGINS Decision 1, CP/M Microsoft Basic, UNIX $CALL 
Н generation boards and systems. XEROX 820 Desktop computer-64K, 2 floppys. (CP/M avail.) 
= California These high quality, reliable products һауе made CCS «List $2995 $CALL 
= Computer defacto industry standard for S-100 products We offer multi-user networks by DELTA PRODUCTS, DISCOVERY, TELEVIDEO, 
uml Systems Assembled and tested: list only MUSYS, IMS, DIGITAL, MICROSYSTEMS 
2200 Н.О. Mainframe, 20a. P.S., 12 slot MB $434 5359 
20656 64K dynamic RAM / Bank Select $720 $580 TERMINALS ака d 
2810A 2-80 CPU, serial port, ROM monitor $310 $259 TELEVIDEO 910 C (multi-terminal) $610 
2422A Floppy Cont, CP/M 2.2 ROM monitor $425 $345 025€ 5705 
8000 DT —w/64k. 1.2 MB 8” floppies, 2 serial, З par, $CALL 950C $950 
тамак GPM 2.2. FULL 2 YEAR WARRANTY! SOROC 10 120 $729 
(50 ODEO Ute We offer generous discounts оп the Compupro line of HAZELTINE ESPRIT $669 
ELECTRONICS tm last, quality 8 and 16 bit boards DEC VT-100 $1575 
ж. ADVANTAGE $CALL Similar savings for our HAZELTINE and LEAR SIEGLER lines 
NorthSlor 8 HORIZON LOOK HERE! AMPEX 


Similar savings on the full lines of CCS, SSM, NNC, MORROW, DELTA, Сай us for ALL your softwear needs Dialogue 80" 
NORTHSTAR, ITHACA, INTERSYSTEMS, GODBOUT, NEC, TELEVIDEO, IMS Systems Houses & Educational Institutions, & 
ZENITH, ADDS, DEC, DATA GEN., ATARI, DYNABYTE, TECMAR, DUAL Government Agencies Given Special Consideration 


ALL OF OUR PERIPHERALS CAN BE CONFIGURED FOR RADIO SHACK® MODEL Il 


DEALER and INTERNATIONAL INQUIRIES WELCOME 


For fast delivery, send certified checks, money order or call to arrange direct bank wire transfers. Personal or company checks require two to 

three weeks to clear. All prices are mail order only. Prices subject to change without notice; call for latest prices. Prices include 3% cash کے‎ TR 
discount. N.Y. residents add sales tax. Quantex is a trademark of North Atlantic Industries, Inc. Radio Shack® is a trademark of the Tandy Corp. 

CP/M? is a trademark of Digital Research. All sales subject to our standard sale conditions (available on request). zæ 


Circle 372 on inquiry card. 


HY-TYPE | e HY-TYPE Il 


INTELLIGENT PRINTER INTERFACE 
16,000 BYTE BUFFER | STANO ALONE 


PARALLEL / SERIAL INPUT (BAUD RATES - 50 to 19,200) 


DPTIONS INCLUDE: GRAPHICS e REVERSE PRINT e BOLD PRINT 
UNDER-SCORE e REPRINT OF BUFFER 
ADJUSTMENT OF LINES PER-INCH 
CHARACTERS PER-INCH SELECTIDN 
DOUBLE LINE 


CUSTOM OPTIONS ALSO AVAILABLE 
A & T FROM $450.00 BARE BOARD $80.00 


MASTER CARD & VISA ACCEPTED 


WARN ELECTRONICS, LTD. 


РО BOX 526 KNIGHTDALE. NC 27545 (919) 268-9411 


Circle 423 on inquiry card. 


MICROSETTE 
CASSETTES 


Length Qty 10 Qty 50 


C-10 $ 7.50 $32.50 
C-20 9.00 39.00 
C-60 13.50 57.00 
C-90 17.50 77.50 


5-screw shell, -boxes, labels, 
product warranty, UPS shipping 
included. Please no PO. box. 


CA Customers add taxes. 


MICROSETTE CO. 
475 Ellis St., Mt. View, 
CA 94043 (415) 968-1604 


Circle 221 on inquiry card. 


“ELF” Interface, 
Converts Your 
Typewriter Into Printer 


a 


a Finest print quality • Low cost 

е Easy Installation ғ Quick delivery 

e Fits IBM Selectric’ and Electronic 
Typewriters 

« Models for all popular computers 

е Call or write for more Information, 
today! 


» We export to all countries - 


INTERNATIONAL INC. 
EX 5115 Dou las Fir Rd. 
Calabasas, СА 91302 U.S.A. 
Те): (213) 710-1444 TLX/TWX: 910 494 2100 


Circle 159 on inquiry card. 


NEW! 8-100 BUS COMPATIBLE 


SINGLE BOARD COMPUTER WITH VIDEO OUTPUT 


Test ard oam loa an d la 4009 eg re 
mrt lk ва ard 


FEATURES: 
MHH Z 80A" —— E "re s KHAM tee EET ge 


тірі (mut one AMT aum ee o3 (um xd acce riu, ажал 


uy, әлгіде (reverse videa, memos ina, m nking}, araphiz capabilities 


PRICE: 

Bare board with documentation . 

Monitor and video terminal соне On EPROM) ... 
Source listings (with Monitor purchase) . 

Hard to find Parts Kit (Gystal and fuse link PROM's) .. 


 CAUFORNA RESIDENTS ADD ТАХ 
& el £n V«c 


Educa tional dag cum 
Hicr oc om puter 
Syeteme 


PO BOX 1605 (RVINE. СА, 92713-8115 


Circle 117 on inquiry card. 


PLOTTING SOFTWARE 


Calcomp compatible, for 


EPSON and HIPLOT 
СРМ, FORTRAN, and 


id il a B" 

anuals nly 
PLOTWARE- a samples 
* Refundable on order 


e'g 


Ceo. 


О.в. FUNDS 
autr 


PLOTWARE-E drew thin 


Сігсіе 124 on inquiry card. 


The QUALEX? 


DETRASHER" 
TRS-80* MOD III 16K 


converted to 


CP/M** 80K 


15-Minute installation adding 
64K RAM and CP/M**2.2 
to your 16K TRS-80* MOD III 
Installation includes 
Boot ROM and BIOS 
Hardware, Software and 
Installation Instructions 


$400 


California Residents add 696 Sales Tax. 
COD, Certified Check, Visa® or 
Mastercard* (include Expiration Date) 


QUALEX® 
1600 Oak Street 
Santa Monica, CA 90405 


*a trademark of the Tandy Corporation 
**a trademark of Digital Research, Inc. 


Circle 367 on inquiry card. 


A 
PROFESSIONAL 
MICROCOMPUTER 


$2990 


THE BEST VALUE ON THE MARKET 
• 280 4MH2 * 64K RAM 

е DUAL 8" DRIVES * 12 MB STORAGE 
е 2 SERIAL I/O e 2 PARALLEL I/O 
* OPERATING SYSTEM AND UTILITIES 


MICRO BUSINESS ASSOCIATES, INC. 
500 SECOND STREET 

SAN FRANCISCO. CA 84107 
415-957-1343 


Circle 206 on inquiry card. 


| "UCSD p-System *Pascal ` 


‘Teademark of The Regents of The State of Сапега 
Most commonly re-invented 
PROCEDURES 


For business application programmers: 
User friendly 
Bomb proof 
Access methods 
Screen input 
Printed report formatting 
Text formatting 
Data type conversions 
e Sample shell programs 


Source provided to allow creation of 
units, segments, or in-line code 


We have invested hundreds of hours. 
If you save one hour о! coding, it's worth the price. 


$19.95 


1372 East 52nd. St., Chicago, Il. 60615 


Ve ee Ee s , 


Circle 422 on inquiry card, 


8088 
5100 BOARD 


16 БІТ PROCESSING 
АСОМ 5 P188 


КІТ %275 
ASSEM. & TESTED $345 


ACOM Electronics 
4151 Middlefield 


Palo Alto, CA 94303 
(415) 494-7499 


Circle 6 on inquiry card. 


SD Systems ExpandoRAM III 


256K + RAM $879.95 


Single User System | 


SHC.200, 64K. ExpandaRAM II, Versafloppy H, CP/M 2.2 


$995.00 


4 MHz Z80A CPU, 64K RAM, serial I/O port, 
parallel I/O port, double-density disk controller, 
CP/M 2.2 disk and manuals, system monitor, 
control and diagnostic software. 


Ааа 8100.00 for upgrade to Expando RAM 11164К 
{expandable to 256K) 


-All boards are assembled and tested- 


SBC-200 


2 or 4 MHz single board computer 


ІШ ШШШ шш 5 
e S-100 bus compatible e Powerful 4MHz Z-80A 


CPU е Synchronous/agynchronous serial I/O | 


port with RS-232 interface and software | 


programmable baud rates up to 9600 baud e 
Parallel input and parallel output port e Four 
channel counter/timer e Fourmaskable, vectored 
interrupt inputs and a non-maskable interrupt e 
IK of on-board RAM. * Up to 32K of on-board 
ROM е System monitor PROM included 

The SBC-200 is an excellent CPU boardto base a 
microcomputer system around. With on-board 
RAM, ROM, and I/O, the SBC-200 allows you to 
build a powerful three-board system that has the 
same features found in most five-board 
microcomputers. The SBC-200 is compatible with 
both single-user and multi-user systems. 


CPU-30200A A & T with monitor $299.95 


Versafloppy II 


Double density controller with C P/M 2.2 


e S-100 bus compatible o IBM 3740 compatible 
softsectored format e Controlssingle and double- 
sided drives, single or double density, 54" and 8" 
drives in any combination of four simultaneously 
e Drive select and side select circuitry 9 Analog 
phase-locked loop data seperator е  Vectored 
interrupt operation optional e CP/M 2.2 disk and 
manual set included € Control/diagnostic 
software PROM included 

The Versafloppy П is faster, more stable and more 
tolerant of bit shift and “jitter” than most 
controllers. CP/M 2.2 and all necessary control 
and diagnostic software are included. 


IOD-1160A A & T with CP/M 2.2 .. 
Circle 162 on inquiry card. 


ExpandoRAM III 


64K to 256K expandable RAM Байта 
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SD deed has dupliented the famous 
reliability of their ExpandoRAM I and II boards 
in the new ExpandoRAM III, a board capable of 
containing 256K of high speed RAM. Utilizing the 
new 64K x 1 dymanic RAM chips, you can 
configure a memory of 64K, 128K, 192K, or 256K, 
all on oneS-100 board. Memory address decoding 
is done by a programmed bipolar ROM so that the 
memory map may be dip-switch configured to 
work with either COSMOS/MPM-type systems or 
with OASIS-type systems. 

Extensive application notes concerning how to 
operate the ExpandoRAM III with Cromemco, 
Intersystems, and other popular 4 MHz Z-80 
systems are contained in the manual. 


MEM-63064A 64K A & T .......... 
MEM-65128A 125K A & T ......... 
MEM-65192A 192K A & T ...i..... 
MEM-65256A 


$495.00 
$639.95 
$769.95 


ExpandoRAM II 


16K to G4K аралар е RAM board 


e S-100 buscompatible e Upto 4MHz operation e 
Expandable from 16K to 64K е Uses 16 x 1 4116 
memory chips e Page mode operation allows upto 
8 memory boards on the bus € Phantom output 
disable е Invisible on-board refresh 

The ExpandoRAM II is compatible with most S- 
100 CPUs. When other SD System' series II 
boards are combined with the ExpandoRAM II, 
they create a 
exceptional capabilities and features. 


MEM-16630A 16K A & T ,......... $325.00 
MEM-32631A 39КАТ.......... $345.00 
MEM-48632A 48K A & T ,......... $365.00 
MEM-64633A G4K A & T .......... $385.00 


PROM-100 


Versatile EPROM Programmer 
e S-100 bus compatible e Programs 2708, 2758, 
2716, 2732, 2516 EPROMs e ПІР switch selection 
of EPROM type e 25 VIC programming pulse 
generated on-board e Very fast programming and 
verification € Zero insertion force socket е 


| Programming software included on 8" diskette 


$370.00 | 


MEM-99520K Kit w/software .,,,.. $189.95 | 


MEM-99520A A & T w/software .., $249.95 


QIK A & 1”,..,..... 9879.95 | 


microcomputer system with gm 


Multi-User System 


ShC-200, 256K ExpandoR AM Ш. Versafloppy П. MPC-4 
COSMOS Multi-User Operating System, C BASIC П 


$1995.00 


Two Z-80A CPUs (4 MHz), 256K RAM, 5зѕегіа 1/0 
ports with independently programmable baud 
rates and vectored interrupts, parallel input port, 
parallel output port, 8 counter/timer channels, 
real time clock, single and double sided/single or 
double density disk controller for 544” and 8" 
drives, up to 36K of on-board ROM, CP/M 2.2 
compatible COSMOS interrupt driven multi-user 
disk operating system, allows up to 8 users to run 
independent jobs concurrently, C BASIC П, 
control and diagnostic software in PROM 
included. 

- All boards are assembled and tested- 


MPC-4 


Intelligent communications interface 


— . 
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e Four buffered serial 1/О porta © On-board Z- 
80A processor е Four СТС channels e 
Independently programmable baud rates 
Vectored interrupt capability * Up to 4K of on- 
board PROM е Up to 2K of on-board RAM е On- 
board firmware 

This is not just another four-port serial 
[/O board! Theon-board processor and firmware 
provide sufficient intelligence to allow the MPC-4 
to handle time consuming I/O tasks, rather than 
loading down your CPU. То increase overall 
efficiency, each serial channelhas an 80 character 
input buffer and a 128 character output buffer. 
The on-board firmware can be modified to make 
the board SDLC or BISYNC compatible. In 
combination with SD's COSMOS operating 
system (which is included with the MPC-4), this 
board makes a perfect building block for a multi- 
user system. 


[OI-1504A A & T with COSMOS .. $495.00 


ЯР БЕ БЕ ШЕ ШЕН ШЕ ШЕ ШЕ ЕШ 
Place Orders Toll Free 


Continental U.S. Inside California 
800-421-5500 800-262-1710 


For Technical inquires or Customer Service call: 


213-973-7707 
«J.A. DE: 
Computer Products 


4901 W. Rosecrans, Hawthorne, Ca 90230 


TERMS of SALE: Cash. checks. credit cards, or 
Purchase Orders from qualified firms and institutions. | 
Minimum Order $15.00. California residents add 6% 

(ах, Minimum shipping & handling charge 52.00. || 
Pricing & availibility subject to change 


LD 


Computer 
. Products 


Sunnyvale е Woodland Hills e Hawthorne * San Diego 


BETTER THAN EPSON ! - Okidata 
Microline 82A 80/132 column. 120 CPS. 9 x 9 dot 
matrix, friction feed, pin feed. adjustable tractor feed 
(removable), handles 4 part forms up to 9.5" wide, rear & 


| bottom feed, paper tear bar, 100%, duty cycle/ 200,000,000 
| character print head. hi-directional/logic seeking, both 


| PRM-43082 with FREE tractor .. 


serial & parallel interfaces included, front panel switch & 
program control of 10 different form lengths, uses 
inex pensive spoolty pe ribbons, double width & condensed 
characters, true lower case descenders & graphics 


.. $544.95 


Microline 83A 132/232 column. 120 CPS, handles 
forms up to 15° uide, plus all the features of the 824A, 
PRM-43083 with FREE tractor .... $774.95 


Microline 84 132,232 column, 200 CPS. full dot 
Rraphica built in. handles forms up to 15" wide, plus all the 
features of the 83A. 


PRM-43083 with FREE tractor ... $1249.95 
PRA-27081 Applecard .............. $39.95 | 
PRA-27082 Applecable ....... ОИ $19.95 
PRA-27087 TRS-80 cable ............ $24.95 | 
PRA-43081 Hi speed 2K serial board $169.95 
PRA-43080 Extra ribbons pkg. of 2 ... $9.95 


INEXPENSIVE PRINTERS - Epson 


MX-70 80 column, 80 CPS. 5 x 7 dot matrix, adjustable 
tractor feed, & graphics 
PRM-27070 List $459 +ъаФаневкакалаа $399.95 


M X-80 80 column, 80 CPS, bi-directional logic seeking 
printing, 9 x 9 dot matrix, adjustable tractor feed, & 64 
graphics characters 


PRM-27080 List 8645 .............. $469.95 


MX-80FT same as MX-80 with friction feed added. 
PRM-27082 List $745 $559.95 


MX-100 132 column, correspondence quality, graphics. 
up to 15" paper, friction feed & adjustable tractor feed. 9 x 9 
dot matrix, 80 CPS. 

PRM-27100 List $.945 ++ ете рет о E] $759.95 


PRA-27084 Serial interface .......... $69.95 
PRA-27088 Serial intf & 2K buffer .. $144.95 
PRA-27081 Apple саға .............. $74.95 
PRA-27082 Apple cable .. $22.95 
PRA-27086 IEEE 488 card .......... $52.95 
PRA-27087 ТР5-80 cable ............ $32.95 
PRA-27085 Graftrax Il .............. $95.00 
PRA-27083 Extra ribhón ...........,. 914.95 


SMARTMODEM - Hayes 
Sophisticated direct-connect auto-answer/auto-dial modem, 
touch-tone or pulse dialing, RS-232C interface, programmable 


IOM-5400A Smartmodem ......... . $249.95 
IOK-1500A Hayes Chronograph .. $199.95 


CAT MODEMS - Novation 


САТ 30) haud. acoustic, answer/orginate 


IOM-5200A List $189.95 ........... $149.95 


D-CAT 300 baud direct connect, answer/orginate 
IOM-5201A List $199.95 ........... $169.95 


AUTO-CAT Auto answer orgitnate. direct connect 
IOM-5230A List $299.95 Va" eomteahtn $239.95 


Apple-CAT - Novation 
Software selectable 1200 ar 300 baud. direct connect. auto- 
taster auta-dial. auxiliary 3-avire RS232C serial port for 
printer, 


IOM-5232A Sate $350.00!!! 
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8325.00 
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| 1 MegaByte Package (А & T)... 


Accessories for Apple 


16K MEMORY UPGRADE 
Add 10K of RAM to your TRS-80, Apple. ог Extdy tn just 
minutes, “ We've sald thousands of these IGK RAM 
upprades which include the appropriate memory chips (as 
specified by the manufacturer), all necessary jumper 
blocks, fool-proof instructions, and our 1 year guarantee. 


MEX-16100K TRS-80 hit ci ll ed $25.00 
MEX-16101K Apple kit .............. $25.00 
MEX-16102K £Exidy kit ............. $25.00 


16K RAM CARD - for Apple II 


Expand your Apple to 64K, | year warranty 
$129.95 


7-80“ CARD for APPLE 


ШТ d ғ; 4- " 
Tea computers іп one, 7-80 & 6502, more than doubles the 


power & potential of vour Apple, includes Z-80* CPU card, 
CP M 2.2, & HASIC-80 


CPX-30800A A & T $299.95 


т 3 * 9 а WV V à v Mox x 


8" DISK CONTROLLER 
New from Vista Computer, single or double sided. single or 
double density, compatible with DOS 3.2/3.3, Pascal. & CPM 
92, Shugart & бите compatible 


IOD-2700A A & Т7 ........... eO... $499.95 


2 MEGABYTES for Apple II 
Complete. package includes: Тию 8". double-density disk 
drives, Vista double-density 8” disk controller, cabinet, power 
supply. & cables. DOS 3273.3. CP/M 22. & Pascal 
compatible, 

1 MegaByte Package (Kit) ....... $1495.00 
... $1695.00 
2 MegaByte Package (Kit) ,....... $1795.00 


2 MegaByte Package (А & T) ,.,. $1995.00 


DISK DRIVES - Micro Sci 
Inexpensive dish drives for your Apple 
A2 Direct replacement for Apple Disk Hf. works with 
Apple ПІ controller ан first or second drive. 


MSM-123101 Micro Sct А? ...,.... $429.95 


А40 40 track drive for Apple HA Improved storage 
capacity and speed over Apple Brand drives - requires 


| Micro Sci controller. 


| IOD-2340A Micro Sci A40 ......... $399.95 


А70 70 track drive for Apple H. Twice the storage 
capacity and three times faster than Apple Brand drives - 
requires Micro Set controller 


IOD-2370A Micro Sci A70 ......... $499.95 


Micro Sci Controller Disk controller for up to two | 
Micro Sci A40 or A70 disk drives, DOS 3.2, 3.3. Pascal. and | 


Z-80 SoftCard compatible, includes utility disk and 40/70 
track patch. 


IOD-2300A Micro Sci controller ..... $95.00 


VISION 80 - Vista Computer 


80 column x 24 line video card for Apple П. 128 ASCH | 


characters, upper and lower case, 9 x I0 dot matrix with 3 dat 


Single Board Computer 


2-80 STARTER KIT - SD Systems 


Complete 2-80 microcompater wilh RAM, КОМ. 10. 
keyboard. display. ініне arca, manual, & workbook 

CPS-30100K KIT ................. $299.95 
CPS-30100A AGT ....,,......... $469.95 


SYM-1 - Synertek Systems 
Sinple board computer with (Raf RAMAN of ROM. keypad, | 
LED display. 20та & cassette interface оп board. 


CPR-50020A 44<7............... $219.95 
VIC 20 - Commodore 


Complete personal computer with АК RAM, full color, 61 key 
keyboard, 4 dual special-function keys, serial ports, cassette 
port. composite video output (connects tu standard color ТҰ 
set), BASIC language. & expansion port. 

COM-VIC20 VIC-20 Under $300.00 


тот BN Rog ow 


PERSONAL COMPUTERS 
Also available f rom Jade - Callf or Price and Info 
AIM-65, Altos, Apple II, Atari, 
Commodore, California Computer Sys 
Hewlett-Packard, Intersystems 
dade, NEC, Novell, SD Systems 
SYM-1, Xerox, and more... 


Video Monitors 


HI-RES 12" GREEN - Zenith 


15 MHz bandwidth, 7N) lines/inch, P31 green phosphor, 
кичігһаМа 40 or 80 columns, small, ghi-weight & portable. 
VDM-201201 List price $150.00 .... $118.95 


12" GREEN SCREEN - NEC 
20 MHz, РЗІ phosphor video monitor with audio, 
exceptionally high resolution - A fantastic monitor at a 
very reasonable price 


VDM-651200 Special Sale Price .. 


... $199.95 


12" COLOR MONITOR - NEC 


Hi-res monitor with audio & sculptured case 


VDC-651212 Color Monitor ....... $479.95 
NEC-1202D RGB color monitor .,, $1045.00 


Leedex / Amdek 
Reasonably priced video monitors 
VDM-801210 Video 100 12" B&W .. $139.95 | 
VDM-801230 Video 100-80 12" B& W $179.95 
VDM-801250 12" Green Phospor .... $169.95 
VDC-801310 13” Color 1 ..... 9279.95 


VDC-801320 Color Н sase $895.00 
IOV-2300A DVM board for Apple .. $199.95 


Video Terminals 


ow od ton 


a * * е т * э з а т 


TELEVIDEO 910 


Full featured - inexpensive terminal 


descenders. standard data media terminal control codes, | 


CP/M Pascal & Fortran compatible, 50/60 Hz 
ІОУ-2400А Vista Vision Ф) 


see naa т 


AIO, ASIO, APIO - S.S.M. 


Parallel & serial interface for your Apple (see Byte py 11) 


IOI-2050K Par & Ser kit ..,........ $139.95 
IOI-2050A Раг € Ser A & T ,...... $169.95 
IOI-2052K Serial kit ................. $89.95 
IOI-2052A Serial А & T ........ s.. $99.95 
IOI-2054K Parallel kit ........... 2. $69.95 
IOI-2054A Parallel A & T ........... $89.95 


CPS MULTICARD - Mtn. Computer 


Тее cards in one! Neal tine clock calendar. serial interface. 
& parallel interface - all on one curd. 


IOX-2300A 447 


BSA PEAS Ge HL Ф 


$375.00 


$199.95 | 


VDT-901210 List 795.00 ........... $695.00 
TELEVIDEO 950 
VDT-901250 List $1795.00 ........ $995.00 


AMBER SCREEN - Volker Craig 


Detachable keyboard, amber on black display, 7 x 9 dot 
matrix, 10 program function keys, 14 key numeric pad, 12" 
пап-шіаге screen, 50 to 19,200 baud, direct cursor cantrol, 
auxiliar y bi-directional serial port 


VDT-351200 List 8795.00 ...,...... $645.00 


VIEWPIONT - ADDS 


Detachable keyboard. serial RS232€ interface. baud vales 
fren 116 ta 19,200, auxiliary serial aud pul port, 24 x Краў, 


VDT-501210 Sale Priced $639.95 


eas AMBALA MER 


DIALOGUE 80 - Ampex 
VDT-230080 List $1195.00 ........ 8895.00 


Circle 163 on inquiry card. 


Computer 


Products 
FREE 1982 CATALOG еони reader service number on the x. 
S-100 CPU Boards | S-100 RAM Boards j Disk Drives 


THE BIG Z* - Jade | MEMORY BANK - Jade 

2 or 4 MHz switchable 2-80" CPU with serial 1/0, 4 МН2.8-100, bankselectable. expandablef rom 16K to 64К 

accomodates 2708, 2716. or 2732 EPROM. baud rates from і | 
MEM-99730B Bare Board ..... ...... 249.95 


75 to 9600 
CPU-30201K Kit .................. $139.95 | MEM-99730K Kit no RAM ........ $199.95 
MEM-32731K 32K Kit ............. $239.95 | 


CPU-30201A A € T ..,............ $189.95 i 
CPU-30200B Bare board ............ $35.00 MEM-64733K 64K Kit ............. $279.95 
Assembled & Tested .............. add $50.00 | 


Handsome metal cabinet with proportionally | 
balanced air flow system. е Rugged dual drive 
power supply * Power cable kit € Power switch, 
line cord, fuse holder, cooling fan 9 Never-Mar 


2810 Z-80* CPU - Cal Comp Sys | 
3274 MIIz Z-ROA* CPU with RS-232C serial E/O port and on- 
board MOSS 2.2 monitor PROM, front panel compatible. 


64K RAM - Calif Computer Sys 
4 MHz bank port ¢ bank byte selectable, extended 
addressing, 16K bank selectable. PHANTOM line allows 


CPU-30400A A & 7 ..... .-.4...... 6269.95 memory overlay, 8080 / 2-80 / front panel compatible. rubber feet e All necessary hardware to mount 2- 
МЕМ-64565А A & T ............... $575.00 


8" disk drives, power supply, and fan е Does not 
include signal cable 


Dual 8" Subassembly Cabinet 


СВ-2 7-80 CPU - S.S.M. 
2 or 4 MHz 7-80 CPU board with provision for up to 8K of 
ROM or 4K of RAM on board, extended addressing. IEEE 


64K STATIC RAM - Mem Merchant 


S-I00. front panel compatible. 64K static S-100 RAM card, 4-IGK banks, up to SMHz END-000420 Bare cabinet ........... $59.95 
CBU-30300K -Kit- .. oi aie. oe ees $239.95 | МЕМ-64400А A&T .............. $789.95 | END-000421 Cabinet kit ..... .... $225.00 
CPU-30300A А4Т............... $299.95 END-000431 A & T ............. .. $359.95 


32K STATIC RAM - Jade 
2 or 4 Miz expandable static RAM board uses 2114175 
MEM-16151K I6K 4 MHz kit ...... $169.95 
MEM-32151K 32K 4 MHz kit ...... $299.95 
Assembled & tested ............... add $50.00 


8" Disk Drive Subsystems 
Single Sided, Double Density 
END-000423 Kit w/2 FDIN0-8Ds . 9924.35 
END-000424 A& Tw/2 FDI00-NDs $1124. 5. 
END-000433 Ait w/2 SA- Rs ... $999.95 
END-000434 A & Тіг/2 SAS Rs $1195.00 


8" Dish Drive Subsystems 
Double Sided, Double Density 
END-000426 Kit w 2 DT-8s ...... $1224.95 
END-000427 A & T w/2 DT-8&s ,.. $1424.95 


S-100 Disk Controllers END-000436 Art 106/2 5А-851Кв .. $1295.00 


END-000437 А & T w/2 8А-821Ез $1495.00 


514” Disk Drives 


Shugart SA400L sngl-sided dbl-density 40 track 
MSM-104000 .. $234.95ea 2 for $224.95 ea 


Shugart SA450 dbl-sided dbl-density 70 track 
MSM-104500 .. $349.95 ea 2 for $329.95 ea 


Qume DT -5 dbl-sided dbl-density 80 track 
MSM-750050 .. $359.95 ea 2 for $349.95 ea 


MPI B-51 sngl-sided dbl-density 40 track 
"MSM-155100 .. $234.95 ea 2 for $224.95 ea 


| MPI B-52 dbl-sided dbl-density 40 track 
MSM-155200 .. $34495ea 2 for $334.95 ea 


MPI B-91 sngl-sided dbl-density 77 track 
MSM-155300 .. $369.95 ea 2 for $359.95 ea 


MPI B-92 dbl-sided dbl-density 77 track 
MSM-155400 .. $469.95 ea 2for $459.95 ea 


PROM-100 - SD Systems 
2708, 2716, 2732 EPROM programmer wy soft tare 
МЕМ-99520К Kit ................. 8189.95 
MEM-99520A A &T ............... $249.95 


16K STATIC RAM - Mem Merchant 
4 MHz IGK static RAM board, IEEE S-I00, bank selectable, 
Phantom capability, addressable іп АК blocks, "disable-able" 
іп ІК segments, extended addressing, low power 


MEM-16171A A&T ..... 4........ $164.95 


2708. 2716 EPROM board with built-in programmer 
MEM-99510K Kit ................. $154.95 
МЕМ-99510А A&T .........»«.. $219.95 


EPROM BOARD - Jade 
16K or 32K uses 2708's or 2716's, ІК boundary 
MEM-16230K Kit ................... $79.95 
bero сады d ARM $119.95 


DOUBLE-D - Jade 


Double density controller with the inside track,on-board Z- 
80А% printer port, IEEE S-I00, can function on an 
interrupt driven buss 


e EE IOD-1200K кїї.................... $299.95 | 
S-100 Video Boards IOD-1200A AE T $375.00 


E = Қ IOD-1200B Bare board .............. $59.95 

VB-3 - 5.5.М. | 

& characters x 24 lines expandable to80x 48 for a full page DOUBLE DENSITY - Cal Comp Sys 

| of text, upper & lower case, 256 user defined symbols, 160 x 5" and 8" disk controller. single or double density, with 

192 graphics matrix, memory mapped, has key board on-board boot loader ROM, and free CP/M 2.2* and 
input. manual set. 

IOV-1095K 4 MHz kit ............. $349.95 | IOD-1300A A & T ................. $374.95 

IOV-1095A 4 MHz A&T .......... $439.95 m i 


ІОУ-1096К 80 x 48 upgrade ........ $39.95 S-100 I/O Boards 


VDB-8024 - SD Systems 
80 x 24 1/O mapped video board with keyboard 1/0. and 
on-board Z-80A*. 


ІОУ-1020А A&T..... ТЕРЕКТІ $459.95 


VIDEO BOARD - 5.5.М. 


hd characters x 16 lines, 128 x 48 matrix for graphics, full 
upper/lower case ASCH character set, numbers, symbols, 
and greek letters. normal/reverse/ blinking video, S-100..— | 


S.P.I.C. - Jade 
Our пеш 1/0 card with 2 SIO's, 4 СТС, and 1 PIO 
IOI-1045K 2 CTC's, 1 SIO, 1 PIO .. $179.95 
IOI-1045A AGT .................. $239.95 
IOI-1046K 4 СТС", 2 SIO's, 1 PIO $219.95 
IOI-1046A А & 7 .................. $299.95 
| IOI-1045B Bare board w/ manual ... $49.95 


44 ы : 

ТОУ ТОТ СӘКЕ $149.95 1/0-4 - S.S.M. 8” Disk Drives 
ІОУ-1051А AE ТГ .............. ... 8219.95 2 serial 170 ports plus 2 parallel 1/0 ports : 2 
IOV-1051B Bare болға .............. $34.95 | IOI-1010K Kit ............ sess $179.95 | Shusart 5А801К single-sided double-densit y 

M IOI-1010A А47.................. $249.95 | MSF-10801R .. $394.95 ea 2 for $389.95 ea 
S-100 Motherboards IOI-1010B Bare board ............ .. $35.00 | Shugart SA851R double-sided double-density 


MSF-10851R .. $554.95 ea 2 for $529.95 еа 


S-100 Mainframes Qume DT-8 double-sided double-density 


MSF-750080 .. $524.95 ea 2 for $499.95 ea 
Siemens FDD 100-8 snyl-sided dbl-density 


ISO-BUS - Jade 
Silent. simple, and on sale - a better motherboard 
6 Slot (5%" x 85$") 
MBS-061B Bare board ..........»...... $19.95 


MAINFRAME - Cal Comp Sys 


MBS-OGIK Kit .............. re...ao. $39.95 2 slot 5400 mainframe with 20 amp power supply x : : 

MBS-061A 4&7 .......... ae RARE ENC 1210: КН ЗОБ UGE Е ieee ВЗН р 2549-09 са 
[2 Slot (9'" x 8%") ЕМС-112106 ART ............... $399.95 

MBS-121B Bare болға ............... $29.95 BUS PROBE - Jade | 

MBS-121K Кй....................... $69.95 S-100 diagnostic analyzer board, dynamic visual display of 

MBS-121A А«Т.,................... 989.95 EPROM ERASER - Spectronics all 96 IEEE S-I00 signals. aids in real time analysis of faulty | 
18 Slot ( 14^" x 8%") Ultra-violet EPROM erasers hardware and software 

MBS-181B Hare board ............... $49.95 XME-3100A With out timer .......... $69.50 | TSX-200B Bare Board ............... $59.95 

MBS-181K Kit .....cccecccerccecsscee $99.95 | ХМЕ-8101 With timer ............... $94.50 | TSX-200K Kit ,.................... $119.95 

| MBS-181A А«7.................. $139.95 XME-3200 Economy Model /.......... $39.95 | TSX-200A A & T . ................ $149.95 


Circle 163 on inquiry card. 


SN7400N 
5М7401М 
5М7402М 
5М7403М 
SN7404N 
SN7405N 
SN7406N 
SN7407N 
5М7408М 
SN? 409N 
SN? 410N 
SN7411N 
SN7412N 
SN7413N 
SN? 414N 
SN? 418N 
5М7417М 
SN7420N 
5М7421М 
5М7422М 
SN7423N 
SN7425N 
SN7426N 
SN7427N 
5М7429М 
5М7430М 
5М7432М 
5М7437М 
5М7438М 
8М7438М 
SN7440N 
SN7441N 
SN7442N 
5М7443М 
SN7444N 
SN7445N 
SN7446N 
SN7447N 
SN7448N 
SN7450N 
SN7451N 
SN7453N 
5М7454М 
SN7458N 
SN? 460N 
5М7470М 
5М7472М 
5М7473М 
SN7474N 
SN7475N 
SN7476N 
SN7479N 
SN7480N 
SN7482N 
SN7483N 
SN? 485N 
SN7486N 
5М7489М 
5М7490М 
“SN7491N 
SN7492N 
SN? 493N 
SN? 494N 
SN7485N 
SN7496N 
SN7497N 
SN74100N 
5М74107М 
5М74109М 
SN74116N 
SN74121N 
5М74122М 


CD4000 
CD4001 
CD4002 
CD4006 
CD4007 
CD4008 
CD4008 
CD4010 
CD4011 
CD4012 
CD4013 
CD4014 
CD4015 
CD4016 
CD4017 
CD4018 
С04019 
С04020 
CD4021 
CD4022 
CD4023 
CD4024 
CD4025 
С04027 
CD4028 
С04029 
CD4030 
CD4031 
CD4032 
С04034 
CD4035 
CD4037 
CD4040 
CD4041 
CD4042 
CD4043 
CD4044 
CD4046 
CD4047 
С04048 
CD4048 
CD4050 
CD4051 
CD4052 
CD4053 
CD4055 
CD4056 
С04059 
CD4060 
CD4066 
С04069 
CD4070 
CD4071 
CD4072 
CD4073 
CD4075 
CD4076 
CD4077 
CD4078 
С04081 
CD4082 
CD4085 
GD4089 
CD4093 
CD4094 


7400 


RETAIL STORES OPEN MON-SAT 


741.500 


741500М a ((LSIBAN. 1.19 
741501М { 74LS165N 89 
SN74123N 559 741502М 128 74151664 2.48 
22 SN74125N 2.39 74L503N 28 74151684 1.15 
122 , SN74126N .44 741504М 35  74LS169N 1.15 
22 5М74128М .59 741505М 28 74LS170N 1.99 
22 SN74132N  .69 74LSOBN 28 74L5173N 89 
23 SN74136N .75 741509М 35 74151744 .89 
23 SN74139N .95 741 510М 128 74151754 .89 
.23 SN74141N 78 74LS11N 29  ?4LS181N 2.20 
26 SN74142N 2.95 74LS12N 33 7415190М 1,15 
222,  SN74143N 2.95 74LS13N 47 74LS191N 1.15 
.22 a 5М74144М 2.95 74LS14N 95 74151924 .98 
29 5М741454 ,62 74LS15N 122  74LS193N „98 
.29 5М74147М 1.95 741520М 126 74LS194N 1.15 
38 SN74148N 1.20 74LS21N 122  74LS195N .95 
,59 SN74150N 1.09 74LS22N аз 74151964 .89 
29 SN74151N .57 74LS26N 122 74LS197N 89 
24 5М74152М „67 741527М „33 7415221М 1.15 
‚22 SN74153N .67 74LS28N дла 74LS240N 169 
35 SN74154N 1,19 74LS30N 26 74LS241N 1.69 
.29 5М74155М  .78 74LS32N 33  74LS242N 1.69 
.29 SN74156N .78 7415333 .55 7415243 1.69 
.29 SN74157N 49 74LS37N 45  74LS244N 1.49 
.28 5М74158М 1,65 741538М 133 74LS245N 2.20 
25 SN74160N .88 74LS40N 126 7415247М 1,10 
45 SN74161N 488 74LS42N 79 74LS248N 1.10 
23 5М741624  .89 74LS47N 79  74LS249N 1,19 
29 SN74163N .87 741548М 95 74LS251N 1.40 
25 SN74164N  .87 741551М 26  74LS253N 98 
.29 SN74165N .87 74LS54N 122 74LS257N 85 
«29 SN74166N 1.20 74LS55N 29 7415258М 98 
19 5М74167М 1.95 74LS73N 45 17415259М 2,95 
79 SN74170N 1.69 74LS74N 42  74LS260N .55 
57 SN74172N 4.75 74LS75N 59  74LS261N 2.49 
95 SN74173N 79 74LS76N 45 74152664 58 
.95 6М741744  .89 74LS78N (45 7415272М 1.75 
79 5М741754 1.85 74LS839AN 79  74LS275N 4.40 
79 5М744754 75 74LS85N 1.19  74LS279N 59 
,65 5М741774 75 74LS86N 45 74152844 99 
‚79 5М74179М 1,24 74LS90N 57  74LS280N 99 
18 SN741B0N 75 74LS92N 75  74LS293N ,99 
19 SN74181N 1.75 74LS93N 176 74LS295N 1.10 
‚18 SN74182N 75 74LS85N 8  74LS298N 1.19 
19 SN74184N 2.25 ?4LSS6N 98  74LS324N 175 
‚25 5М74185М 2.25 74LS107N .45 7415347Ҹ 1.95 
23 5М74186М 9.95 74LS109N .45 74LS348N 1.95 
129 5М74188М 3.90 74LS112N .43  74LS352N 1.19 
29 SN74190N 1.15 74LS113N .43  74LS353N 1,19 
34 SN74191N 1,15 74LS114N 43 74LS363N 1.49 
34 SN74192N  .85 74L8122N 55  74LS365N 69 
38 SN74193N 485 7415122М 1.19 74LS366N 69 
.34 5М741944 486 74LS124N 135  74LS367N 459 
4.60 SN74195N 68 74151254 80 74153684 69 
.Ag SN74196N  .85 74151264 52 7415373М 1.89 
95 SN74197N 2.85 741,5122М 79  74LS374N 1.89 
55 SN74198N 1.29 74151356 49 74LS375N 69 
65 SN74199N 1.39 741514884 486 74L8377N 1.95 
35 SN74221N 1.19 74LS139N 85 74LS385N 1.95 
1.75 SN74251N 95 74LS145N 1.25 74153864 65 
.39 SN74273N 1.05 74151484 1.44 74LS390N 1.95 
57 SN74279N 75 74LS151N 79 74LS393N 1.95 
45 SN74283N 1.40 7415153ЗМ .79 74152958М 1.70 
AS 5М74284М 3.90 74LS154N 1.70 74LS399N 2.25 
.69 SN74285N 3.90 74LS155N 1.12 74154244 2.95 
65 SN74290N 1.25 74LS156N 99  74LS668N 1.75 
69 SN74288N  .95 74L8157N .85  74LS670N 2.29 
2.90 SN74365N 68 74LS158N .75 8115984 1,69 
1.20 5М743664  .68 74151804 1.05 81159М 169 
.32 SN74367N  .68 74LS161N 1.15 811597М 1.69 
a7 SN74368N (68 74LS162N 1,05 8115994 1,69 
1.95 SN74390N 1.45 74LS163N 1,05 
29 5М74393М 1.90 
SN74490N 1.80 INEAR 
78H05 5.95 — MC1358 1.75 
78M06 149  LMi1i414N 1.90 
78M.G. 149  LM1458CN/N .49 
С04098 2.29 LM105H 99 MC1488N ЭЧ 
i 25 С04099 2.25 LM108BAH 2.95 MC1489N 99 
35 MC14408 12.95 LM300H 79 1М1496М 89 
1,05 МС14409 12.95 LM301CN/H .35  LM1556N 1.50 
25 MC14410 12,95 LM304H 98 — LM1820N 95 
1.39 МС14412 1295 LM305H 89 (1М1850М „55 
45 МС14415 8.95 LM306H 3.25 1м1889м 3.30 
45 MC14419 4.95 LM307CN/H .28 LM2111N 1.75 
.35 CD4501 39 LM308CN/H (08  LM2900N 99 
25 CD4502 1.65 LM309K 1.49 1М2901М 2.50 
.45 CD4503 59 LM310CN 1.25 LM2917N 2.95 
1.39 CD4505 8.95 LNG11DCNH .89 CA3013T 2.19 
1.15 CD4506 75 LM312H 175 CA3018T 1.99 
59 CD4507 95 LM317T 170 CA3021T 3.49 
1.19 CD4508 275 LM318CN/H 1.49 — CA3023T 2.99 
89 CD4510 1.18 LM319N/H 125  CA3035T 275 
.45 CD4511 1.19 (М320К.ХХ” 1.35 САЗОЗӘТ 1.29 
1.10 CD4512 1.39 LM320T-XX* 1.39  CA3046N 1.29 
1.19 CD4515 2.75 LM320H-XX* 1.25 — LM3053N 1.49 
1.15 CD4516 1.45 LM323K 495 (САЗ059М ° 3.19 
.29 С04518 1.38 LM324N 6 САЗ060М. 3.19 
75 CD4520 1.25 LM337K 5.95 — CA3062N 4.95 
25 CD4555 4.95 LM338K 6.95 | LM3065N 1.49 
65 CD4556 59 LM339N 95 САЗОВОТ 1.29 
85 С04566 2.25 LM340K-XX* 1.75 СА20081ІМ 1.69 
1.29 74С00 35 LM340T-XX' 125 САЗОВ2М 1.69 
45 74С02 35 LM340H-XX* 1.25 CA3083N 1,55 
3.25 74C04 35 LM344H 1.95 САЗ086М 80 
2.15 74008 35 LM348N 120 CA3089N 2.99 
3.25 74C10 35 LM350K 560 | CA3086N 3.49 
95 74С14 72 LM358CN .98 CA3097N 1,99 
1.95 74C20 35 LM360N 149 CA3130T 1.30 
1.28 74C30 35 LM372N 195 CA3140T 1.19 
1.25 74C32 99 LM376N 3.75 CA3146N 248 
95 74С42 1.35 LM377N 2.75 CA3160T 1.19 
‚85 74С48 1.89 LM380CNIN 1.25 CA3190N 1.95 
85 74С73 75 LM381N 1.79 CA3410N 59 
1.75 74C74 75 LM383T 1.95 MC3423N 1,49 
1.25 74С85 1.79 LM386N 125 MC3460N 3.95 
98 74С89 5.95 LM387N 1.40 5635244 3.95 
45 74C90 1.19 LM390N 1.95 CA3600N 329 
69 74С92 1.19 NES3IVIT 375 LM3900N 59 
1.10 74С95 1.49 МЕ555У 3g LM3905N 1.18 
1.10 74C107 1.19 МЕ556М 98 LM3909N 98 
1.10 740151 2.49 NES61T 19.95 LM3914N 375 
3.95 740154 3.50 МЕ565МІН 1.25 LM3915N 3.95 
2.95 74С157 2.10 NE566H/V 1.75 LM3916N 3.75 
5,25 74C160 1.65 МЕ56?УІН 1.50 AC4131N 2.95 
1.39 740161 1.55 NE592N 2.75 RC4136N 1.10 
75 74С163 1.65 LM702H 59 RC4151N 3.70 
35 740164 1.55 LM708N/H .29 RC4184TK 4.95 
.49 74C173 135 LM710N/H 75 RC4195TK 5.40 
35 74С174 1.35 LM711N/H  .38 ULN2001 1.25 
35 74C175 1.35 LM715N 1.95 ULN2003 1.50 
35 74С192 1.65 LM723N/H 65 5М75450М .59 
35 74C193 165 LM733N/H 298 SN75451N 25 
1.28 74C195 1.55 LM739N 1.15 SN75452N 149 
35 746240 2.19 LM741CN/H .33 SN75453N .49 
35 74С244 219 LM741CN-14 .18 5М754544 449 
35 740373 2.39 LM747NIH 75 SN75491N 589 
35 740374 233 LM748N/H  .39 5N75492N .89 
1.95 74С922 5.39 LM760CN 2.95 SN75493N .89 
2.95 740923 5.65 LM1310N 1.90 5М754944 589 
99 ММ80С85 1.50 MC1330 1.95 TLA94CN 420 
295 ММВ0С97 1.25 MC1350 1.95 TL496CP 165 


STORE #1; 1310 "B" E. Edinger, Santa Ana, CA 92705 Showrooms, Retall, Warehouse 


STORE #2: 542 Trimble Road, San Jose, CA 88121 © (408) 946-7010 
**Retail prices may vary. 
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| Caloris Computer Syuitems 2200 


SUPER S-100 BUY! 


12 Slot Mainframe 
64 Dynamic НАМ 
CP/MTM 2.2 

7-80 CPU 4 MHz w/Serial lO 


етее 


SPECIAL PACKAGE PRICE 
FOR COMPLETE SYSTEM 

with (2) Shugart Double Density 
Floppys mounted. add 


Шалта Answer 
Direct Connect 
0-300 Band 


CAT™ 


Answer Originate List 198" 


АСР 169% 


D-CAT™ 


direct Connect 


List 249% 
Rockwell 


Single Board Computers 


AIM 65 witK 
AIM 65 w/AK 
8K BASIC НОМ 


$ 
% 


ENCLOSURE 
TOTAL SYSTEM w/4K 
SYNERTEK SYM-1 

SD 2-80 STARTER KIT 

50 2.80 STARTER KIT A&T 
SOSBC 1002.80А%Т 

SD SBC 200 2-80 ART 

ACA COSMAC VIP 
CROMEMCO 2-80 SBC 


P.O. Box 17329 
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Double Density Disk Controller 
“ Interface to Vista V-1000 Chassis 


1899.00 
1495.00 


List 279% 
АСР 245% 


АСР 189"? 


4K ASSEMBLEA НОМ 84.00 
POWER SUPPLY 
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Visiplot—Graph your 


wiTrend Analysis 


wiother Systems 


ВР! General Ledger 
BPI Accounts Receiva 
BPI Inventory 


Infotory Inventory Sys 


Microcom Microtelegr 
Accounting Plus Il Biz 


5 9.50 
Stoneware DB Master 


$1495 


2.80 Softcard 

16K Ram Card 
Disk Il w/controller 
Apple |! wi48K 


Total Value $2719" your price $2229? 
For Pascal System add $425" 


Apple Computer Imc productis available in-store ony 


Visicalc Worksheets 
Visitrend!Visiplot— Visiplot 


Visidex—The Ultimate 
DBMS V'sicalc Compatible 
Visiterm—Communicate 


ble 


Stockfile inventory System 


iem 


Місгосот Micracourier 


aph 
Pkg. 


Model A800. 


435. 00 Artai 
475.00 810Disc Orive s., .. 499.00 
99.00 820 а he 4 Em „292 0 
64.95 ERHAN 1995 
4995 The RARI j 
6685.00 BSD Intertac- 159 95 
^ Progra Rarer rı 6900 
239.00 аттап - ROM Cortitpi 
67.00 Care 0 
ti t 
сео Assembier Пеш 5500 
Я Basketball 4200 
399.00 E — 
199.00 Super &eaour té 4200 
448.00 Муус Comooser 5500 
rm 


Irvine, Calif. 92713 


Direct Order Lines: (714) 558-8813 
(BOO) 854-8230 ог (BOO) 854-8241 


Circle 9 on inquiry card. 


Maxi-System 


Cua 
(nlegarROM Cart à 
Catt. Prod Visicarc Keyboard 


љо Ма В Apple Fan 49 95 
ex ED MA&RSupR'Mod . .29 95 
mo Corvus$Mb HardDisk 3699 00 
Eos Corvus 10Mb Hard Oisk Can 
AR Соғуи520МЫН ard Disk Саз 
mh Corvus Cantellalon Can 
TD Corvus M tar Can 
oe АСР16К UpgradeKd 


149.00 & 80 
239.00 


Scott Voice Recognitian VET.2 - 


Аы tt 
Bier yp Printer 


5500 


New фос software 


Visicalc—Now Better Than Ever 169.00 


WORDSTAR. The Benchmark of 
Wordprocessing software requires 2-80 
x24 348.00 
УТ5.80 CP/M-Wordpracessor has по 
screan menus uses new keycaps 
(supplied) to display Key functions 


219.00 319.00 New 
209.00 MAIL-MERGE-A Wordstar Enhance. 
` ment Pkg. allows form-tetter genera- 
25800 tion 4 chained printing 169.00 
28800 SPELLGUARD-Will proofread Wordstar 
; & VTS-BO Text files against an 
349.00 expandable 20.000 word dictionary 
289.00 169.00 
229.00 SUPER SORT-Wiil sort, merge. & 
229.00 perfarm record selection on your 
1250.00 CP/M Data Files 163.00 
189.00 FORTRA 80.Ву Microsoft 185.00 
COBOL 80 By Microsoft 749.00 


Stoneware Utility Pkg (For above) 89.00 


ACS BASIC ACCOUNTING SYSTEM, Total 
accounting system includes G/L, А/Я, A/P, 
PAYROLL 


Vista A800 Quad Density DMA 8” Disk 


bar sm 


а A800 Apple ІІ 8" Disk Controller 
Total Value $2939"? 


ЖАТАР! воо & 400 


Personal Computer System 


699.00 New 


Controller 


.. опу$595% 


your ргісе$2495°° 


ATARI 800 $79900 
ATARI 400 $37500 


ATARI 800 Includes: Computer Console, BASIC Lang. Cartridge, BASIC 
Language Programming Manual. 800 Operator's Manual w Notebook. 
16K RAM Module, Power Supply, TV Switch Box. 


ComouterCness 5508 Smam 400 
Home Finance $409 — Bask Есіту 3500 
PT 1520 
й 
Mig ten ae s ың BME rm naf Program Спин 
vS Government 3400 Обе 10 BASE Propamnng Яя" 


Уу Super sory Ske 
Work) MISTY i Westies 
Basa бау 

Ca, PHF осе 0,275 
Proc pe sot Accents 


Pnys« $ 
hear С 


Business. Сутти 31605 
Bas Psychology 
Емесе Walng 

Аи Mechanics 
Prgin гі B. 


BASIC Came Programs 
мі On Haney 

ВК RaM Memory Module 
16m HAM Memory Мойше 
Мала: 

Баға D, 5,25 

% Т> Fae Manage 5x 
dxn 1T oc ead rı 
Опет Congre Par 
Padge Coniroler Раг 
Jost. Comme Par 


CATET ғұр Sh 


DRIVER'S LICENSE s ОН MAJOR CREDITCARD 
# 15 REQUIREDON ALL CHECKS: MONEY ORDER 
OR CASHIER CHECK WILL FACILITATE THE 
SHIPMENT OF YOUR PURCHASE 


Ж - 


California Digital 


California Digital 


toring the nea 721697 ram йир, 1 
Банев? is the nusi current tecbnology 4v.st- 
«Біліп 8-00 memory. 


Those of us who remember back lo 
197-1 when S-100 wus in its .nfancy 
and aseembling from kit vour own 
Altiir Computer will recall that the 
only working add an memory wig 
the BK static hoard manufactured by 
Seals Electronics out of Knoxville 
Tenacssec, 

Ed Roberts and William Gates are 
credited for the design of the Altair 
computer, hut Brice Seals [rad the 
only working memory bourd. 


By the time Mr, Seals! company was 
dissolved in 1979, Seais Electronics 
had soll over 47,000 of their BK 
meurior y hoard. 

Since the liquidation of Sents Elec- 
tronics. Bruce has been hiding from 
the rev enuers and running moonshine 
Ал the hills of Tennessee. after ex- 
tensive nvgotiations California Dig- 
ital has conyineed Мг. Seals to come 
out of hiding and design the next gene 
eration of static memary baarde. 
The product that he has «nagincered 
is destined to become the next mile- 
stone іп S-100 memory products. 


24 un икемін addressing, 8 em 15 bet ая paths 
nleng with 36 mr raguest amd Асе hedy ike Зя 
инеш beard rumplkhirtely отрар. with the [ELE 
596 hus. standard, 


Uh Stanc Gi has bern engineered fo allow cach 158 
svgmeni of nien огу ta be Sank selectahiy supportini? 
Mmulltuser systenes. Gther selectable features allow the 
heard to faIly integrate with all current hank selecting 
тегіннен inciadiuig Cremex amd Aipho-Miern Hesin 
for DMA operatacts at clock frequencies m excess of 

6 МШ. 

Nhe Studie бі rm пам неге te meet йге maitkaev 
i:u*cuit board sbeeificalbong. ІС sockota utilizing ultru- 
reliable rnachine sirew contacts are used to increase Ute 
total integrety of the product, Each bourd before leavin 
our facility rs subjected to exiensive ph temperature 
Багаа asd test proc dures. 
Cncondtiedal ирееугаәг warranty wath Z4 four repair or 
та ututpenl of alt boards parehased tria California 
аі. СЕМ unt dealer priciag upon request CALS5400. 


850 


In the next several months we expect 
to release a full line of computer 
products designed hy Bruce Seals. 


BRUCE SEALS 


Designer ofthe Static e 64 


ACCESSORIES FOR THE а 
APPLE , 
COMPUTER ‘Sug 


MOUNTAIN COMPUTER: PRODUCTS 


NEC PC-8023A Ve 


635 


Bot-matrix, bi-directional. logic- 
seeking. friction or tractor feed. 
impact printer, Complete graphics, 
upper and lower case ASCIL Greek. 
mathematics along with the ability 
to print dot graphic screen images 
directly onto paper. 

Proportional spacing ant! 132 column 
compressed prit make this low 


EPSON MX80 


%475 


Epson MXBOFT (riction/ir 5595.00 
Epse: MXIOO 132 column 821.00 
Graftrax 80 option 70.00 
Apple I/O & cable (81:10) 120.00 
Serial Interface (9141) 70,00 
Serial inter. . 2K huf. (8151) 145,00 
Cable for TI1S-80 165.00 
IEE S48 interface (8181) 85.00 
Replacement head 15.00 


c alifoi nia г igital | CALIFORNIA COMPUTER SYSTEMS : rS 
Å Arithmetic Processor 7811 B/C S319 f Inco px aio 1” BSR "2 
Asynchronais serial interface 7710 199 [Intro Х-10 card only 165 
discount © Centronics Interface card 7728 95 |16 channel AD/DA 8 bit 319 
price 33K PROM Module 7114 68 | Apple Clock battery back-up m 
Calender/Clock, Dat. back-up 7424 99 | Supertatker 50200 
Parallel Interface 7720:1 98 | ROM Plus with filter 165 
Programable Timer 7740A 99 | ROM Writer/Programmer 
Analog/Digital converter 7470A 90 | APPLE BRAND PRODUCTS 


Р Ё Apple Language card 
hast ig ed Sa el 379 Floppy disk with controller 
bple 10 car Floppy disk without controller 
1).С. HAYES PRODUCTS 


Apple parallel алогѓасе 
Micromodem for Apple 314 55м MICROCOMPUTER 


DIALOGUE 80 


Replacement Ribbon 14.00 
Paper 3500 sheets 9 1/2" 18.00 


cost machine the best value іп tọ- 
days printer market. 


<-- PRINTRONIX 
Y P-300 *4500 


ww" ^ 5.690 


*6150 


PRINTERS 


Epson МЮ PREAIX80 $175 
Epson МХАВОГТ PREMXBDF 595 
Epson ALK 100 РНЕМХ100 121 
Anadex 0500 PRA9500 1285 
Anadex PADI PR.A35D1 1395 
Anacom 150 PRA130 1075 
{DS Paper Таг. PHRG460G 1095 
iDS Tiger 580 РНС550ОС 1350 
Diablo 630 PRD630 2180 
Diablp 1550 PRD1650 2850 
Diablo 1640 PRDI1840 24196 
Datasouth 180 PRD180 1350 
Printronix 300 PRP300 4500 
Printronix 000 PRP60U Gisa 


NEC/Sellum 1 
NEC{Sm 16k 
TEC/Starwrit, 
Okidata BO 
Okidata 82 
Okidata 83 
Ттісіуре 43K 
Texas Ins. 810 
Tex. Ins 810C 
Centronics 7/30 
Centronics 737 


PRNS5510ps 2695 
PRN5516ps 2795 
PRY 300 1395 
PROBO A10 
РПО82 619 
PROB 853 
PTT4320K 1095 
PRT8108 1450 
PRT810C 1795 
PRCT130P 529 
PRC737P 605 
Centronics 730. PRC739P 795 
Centrnx 7041-0 PRC704-9 

Cenirnx.704-11 PRCT7O4-11 


STEMS 


— \ APPLE ш 


PE 48K MEMORY 
72450 


Sa 


Ее! 


тамшы... | 
=> 
Ba 
ЕЗЕЕ 
her 


Hew/Park 85 SYSHPB85 2650 
litw/Pack 83 SYSHPB83 1893 
Altos АС5В0005ҰҮ5АС58000 47:55 
Osborne I SY SOHL 1795 
Commodore SYSCBO33 1-195 
Conmodorc SY3C8096 1795 


O eran 
HP85 


Super&brainG4(Q) SYSSB64Q 
Superbrain6-11 SYSSBG4B 
Northstar 5459 SY SN64Q 
Northstar 844) SYSN64D 
NEC/PCBO00 SYSPC8000 
Apple II Plus SYSAP 


53350 
2850 
КЕНЕ 
таша 
сай 
Lita 


31150 


Жағы uam Atr Cofpuor mi krm. The Dialogue 80 features removable kei ri, 


displayable two pages (four optional) dual program kews. half intensity день 


fields and slatus ting, 
Excellent value. "VIT-D80 


ADDS Viewpoint 
ADDS Regent 25 
ADDS Regent 30 
ADDS Regent 40 
ADDS Regent 30 


1410 
1420 
1500 


Hazeltine 
Hazeltine 
ITazeltine 
Hazeltine 1510 

Wazelline 1520 

Неме Packard 2521А 
Hewlett Packard 26211 


ІВМ 3101-10 character mode green 


IBà I 3101-20 block mode 
Lear Seigler 
Lear Scigler 
Lear Seigler 
Lear Seigler 
Visual 200 
Llelevideo 210С (new) 
Televideo 912C 
Televideo 920C 
Televideo 
Zenith 2-18 


AD М5 
ADAH 
A12M42 


VIDEO MONITORS 


IAMS КСІ2С 18 MH? 


Transmits data either block, 
shipping 97 lbs. 


VIDEO TERMINALS 


numeric clusicr 
25th stutus linc 
limited graphics 
Block mode 
Ampex Dialouge 80 two page.detatch 
Digital Equipment V'P-100 

Digital Equipment У1'-1 32 

Бігесі VP-800A emulator 


ЗА upper case only 


950С detatchable keybd. 


CRT TERMINAL 


line or character mode. 


VOT-HRVP 
VID'T-R25 
VD'T-HR30 
VDT-H4O0 1195 
VD'T-R60 1495 
VD'T-n80 995 
VDT-V100 1585 
VDT-V132 1895 
VDT-P800 call 
VIT-[{1410 750 
VIL-111420 795 
VDT -II11500 

VD'T -111510 

VDT -111520 
VDT-ILP21A 
VD'T-HDP21P 
VDT-3101 1195 
VI11T-31012 1395 
VDT-L3A 850 
VD'T-L& 95 
VDT-L&l 1385 
VDT-1,42 1995 
VDT-V200 995 
VDT-T910 595 
VD'1-T912 635 
VT “920 Таз 
VIT-1'950 98:1 
VD'T-7-19 7:35 


593 
850 
950 


P-31 gen phosphor $259 


COMPUTER STOP PRODUCTS 
Double Vision / 80 Column Video 
INTERACTIVE STRUCTURES 
16 Channel. A/D card AIO/2 


350 


Dual gertal parallel interiace AIO 


SORRENTO VALLEY ASSOCIATES 
8” floppy controller (Pascal) 


5-100 BOARDS 


Assembled e Tested е Burned-in 


CPL HOAHDS 
Calif. Computer 
DMN ЗЛЕ 

Gehou 2-80 2t ии. 4ЛІН2 
BbC-GZb50 
CGorbout 80/55/8989 daas 16 bit 
pr'ocessoc 1b Cc-Bü 
Menéurement буон 4.10 
+ serial 2 раган real time 
clock, 8 vector litjC- МУНО 
Sh Systems SuC-200 4-80 
with serial a parallel 
1/0 poris HRDC-5HC2 
'Feletek. ГЫС-І single haard 
CPU a floppy disk согог 
piur ГО BUC-HÜCI 


S810, “4-80 


MAINEEN ААЛ 

Calif, Computur 7200. 12 
ports зергіу хы C3200 

ТЕП 12 sim tally 5-І 

ГЕР 22 slot table !:NAl-1°22 

Qodhuut mammis, ENA CAI 


MEMORY. ВОЛНУ 
Calif. Compntec 20634 Gih 
dyarie meii H17M-C'/065 
СШ, Computer ПО; 188. 
static metory BDM-CH0185 
C dif, Cowputer 7053 42, 
stalic nepuna DM C042 
Godbout Қап iF Gis «tatic 
tiemory 16 bit  БЫМ-(И1 
Sf Svereers халоват 1] 
JON cdynzimilc LL 11 MIS 
ПАРАНЫ ИР ХИ 
Aleasurement Svatents 13 АН+6400@ 
ror Mpha Mere HIM -M5 00 


EPHOM АОАНЫЗ 

nena Research S2h, 2716 
pron s extra Bb P32 

Si? Уенин f'rom-10C 
progranimer Врм- рн 


ëlat 6. 


HDC-C$2616 5250 


349 


mi 
Fu 


өлі 


же 


| жет DISK CONT ROLLET 
Calf. Computer PERA with 

2.2 CPM iit -C7422 n 
Gordbout "Disk Que" features tie 

МЕС 765 contraller. DMA 

arbitration ІНН ш 
Aleasurement Svstems 765 chip. 

single А double density, largor 

recovery HDI -MI- зіп 
St) Sestenis Versafloppy 1! 

double tensity lil -VE2 ТЕ, 
Гәсімі 15/0 MUI - IZ un 
Morrow Detsirn isk Jockey f 

singly density bt -DJgt 1n^ 
Morrow ови bisk locke. О 

double density: нің -5J2 ТЕ 


INURRI ACE BOARDS 
Calif, Con puter 2718 HO 
2 sersal/? pac | Ч -C27 18 
Morrow Desiens S«üchboard 
3 воғіш/3 pur I Hb Г-.М5Н 
Merrow Desizns Multiboard 
КЕСТЕ ТЕС ++ Bb F- MMB 


Gedbout Interfacur Cae 


?osurial/2 par! 305-661 
оаа Dneriacer Fat 
1 seriai/ par 1 RIS- 


SPLCELXALCU'S BOARDS 


QU Computer riad unc cluck/ 
амчу" HhE- QC. 
Arten Elec. Wire wap prota- 
бури: burt Wha М 
мос Мес, General Porposc 
prote boar« HDSR-:AGI* 
Аш җан Брач аги војот 
ішігі! ШЕЖЕ 
lC. Herves 5-)0] Mierne 
n оњар „е MI 
Mullen Producers oxteunder board 
t киіс probe k* HiiS-M III 
Mullen Products Egito-contro 
heri Mit П-И 


Leedex/Amdelc 127100 
Leedex 100 green 
]l.eedex 103-80 
Hitachi color 1;3" 
Zenith color 13" 

МЕС green phosphor 
Panasonic color 10" 


199 
159 
197 
389 
370 


Rotron Muffin Fan 
412.00 € 100 


51477 10.50 & 1000 


115 VAC, 7 Watts WR2.Al 
l actory Гссаһ Магіл fana 
NOT pull-nuts. EME-4M 


Sanyo 9" BW 

Sanya 12" pveen phos. 
Sanyo 15" BW 

Sanyu 13" color 


А 


TOLL FREE ORDER LINE 
(800) 421-5041 


TECHNICAL & CALIFORNIA 


(213679-9001 


TWX 910 325-6212 


All merchandise sold by California Digital la premium grade, 
Shipping: Pirat five pounds $2.00; each additional odd $4 
Farelgn кй 10% ga) с Екетия # Ба гаһанШЕй, 
Califórnia residents add 6% salen tux, COD's discoarnaged. 
Гіреп eoeounte extended ta stale suppor eGucailonal іла = 
Hone жы! companies with а рогу Du Bradsireci. 
Wareham 15000 Времена Hiya: Viaidiurg by appeoisiment. 


Girele 52 on inquiry саго, . 


master change 


т» жі eee saw 


16К Метогу 


ALL MERCHANDISE 100% GUARANTEED! 


1702 
2708 
2758 
TMS2516 
2716 
2716-1 
TMS2716 
ТМ52532 
2732 
2764 


4027 
4116-120 
4116-150 
4116-200 
4116-300 
4164 


2101 
2102-1 
21102-4 
21L02-2 
2111 
2112 
2114 
2114L-2 
2114L-3 
2114L-4 
2147 


256 x 8 
1024 x 8 
1024 x 8 
2048x8 
2048 x 8 
2048 x 8 
2048 x 8 
4096 x 8 
4096 x 8 
8192 x 8 


DYNAMIC RAMS 


4096 x 1 
16,384 x 1 
16,384 x 1 
16,384 x 1 
16,384 x 1 
64,536 x 1 


EPROMS 


(1ns) 
(450ns) 

(5V) (450ns) 
(5V) (450ns) 
(5V) (450ns) 
(5V) (350ns) 
(450ns) 

(5V) (450ns) 


Each 


4.95 
2.99 
9.95 
6.95 
5.50 
9.00 
9.95 
12.95 


(5V) (450ns) (200ns) 


(5У) (450ns) 


(250ns) 
(120ns) 
(150ns) 
(200ns) 
(300ns) 
(200ns) 


STATIC RAMS 


256 x 4 
1024 x 1 
1024 x 1 
1024 x 1 

256 x 4 

256 x 4 
1024 x 4 
1024 x 4 
1024 x 4 
1024 x 4 
4096 x 1 


(450ns) 
(450ns) 
(LP) (450ns) 


(LP) (250ns) 


(450ns) 
(450п5) 
(450ns) 

(LP) (200ns) 
(LP) (300ns) 
(LP) (450ns) 
(55ns) 


2.50 
8/29.95 
8/18.95 
8/15.95 
8/14.95 


1.95 
89 
1.29 
1.69 
2.99 
2.99 
8/16.95 
8/19.95 
8/18.95 
8/17.95 
9.95 


8 pcs 
4.50 
2.75 
8.95 
5.95 
4.95 
8.50 
8.95 

11,95 

CALL 
CALL 


100 pcs 


2.00 
CALL 
1.95 
1.80 
1.75 
CALL 


100 pcs 


1.85 
85 
1.19 
1,59 
2.49 
2.79 
1.95 
2.35 
2.25 
2.10 
CALL 


CRYSTALS 


32.768 KHZ 


1.0 MHZ 
1.8432 
2.0 
2.097152 
2.4576 
3.2768 
3.579545 
4.0 

5.0 
5.0688 
5.185 
5.7143 
6.5536 
8.0 

10.0 
14,31818 
18.0 
18.432 
20.0 
22,1184 
32.0 


МІЅС. 
AY5-2376 


11C90 
XR2206 
3242 
3480 


3.95 
4.95 
4.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3,95 
4.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 


12.50 
13.95 


4.95 
7.95 
9.00 


wom 8115.95 


CALL US FOR VOLUME QUOTES 


February Specials 


Z-80A-CPU 6.00 
Z-80A-PiO 6.00 
8214 2.95 
8216 1.50 
6800 4.95 
6810 3.95 


TMS 40L44-20 
4096 x 1 low power 200ns RAMS 
By Texas Instruments - not equivalent part 


number made by another manufacturer as 
sold by others: 


280-СРУ 
Z80A-CPU 
Z80-P 10 
Z80A-P 10 
280-СТС 
280А-СТС 
ZB0-DART 
Z80A-DART 
ZB0-DMA 
280А-ОМА 
280-510/0 
280А-510/0 
280-5 10/1 
280А-510/1 
280-510/2 
280А-510/2 
280-510/09 
280А-5 10/9 


TA ро RO Оз Өз со 
PRESSE 


ы 
en 


4.49 each 125.00/32 pcs. 
Specials end February 28, 1982 


Please state "February Specials" 
when ordering 


800-538-5000 


SEL 
2453 


- 


FERRE 


MC 4024 3.95 800 662 6279 
(450ns) 3.49 3.25 МС4044 4.50 = a 


(300ns) 3.99 375 7103 3.50 (CALIFORNIA RESIDENTS) 


(LP) (200ns) 4.49 4.25 7106 9.95 
CALL JDR BEFORE YOU BUY! 


TMS4044-4 
TMS4044-3 
TMS40L44-2 
TMM2016 


4096 x 1 
4096 x 1 
4096 x 1 
2048 x 8 


ELJES-ELULPLI 


7107 12.95 
(200ns) (150ns) CALL 76477 3.95 


HM6116 


2048 x 8 


LP = LOW POWER 


74LS00 SERIES 


741500 
741501 
74LS02 
741503 
741.504 
741505 
74508 
741510 
741511 
741512 
741513 
741514 
74(515 
74—520 
740521 
741 522 
741526 
741.527 
74528 
741530 
741532 
74533 
741537 
74(538 
741540 
741542 
741547 
741 548 
741 549 
74551 
74LS54 
74LS55 
74LS63 
741 573 
741 574 
744.575 
741.576 
741578 
741 583 


HOURS: Mon. - Fri., 9 to 5; Sat., 11 to 3 


74LS85 

74LS86 

74LS90 

74L$91 

74LS92 

741593 

74| 595 

741596 

7415107 
74LS109 
7415112 
7415113 
74(5114 
7415122 
74(5123 
7415124 
7415125 
7415126 
745132 
7415136 
7415137 
7415138 
745139 
7415145 
74(5147 
7415148 
7415151 
745153 
7415154 
7415155 
74LS 156 
7405157 
7415158 
74LS160 
7415161 
7415162 
7415163 
7415164 
7415165 


[тае change 


ZI ë p= 


(200ns) (150п5) (120ns) CALL 


7415166 
741.5168 
74L 3169 
7415170 
7415173 
745174 
7415175 
7415181 
7415189 
7415190 
7415191 
7415192 
7415193 
741:5194 
741:5195 
741:5196 
741 5197 
7415221 
7415240 
7415241 
74LS242 
74LS243 
7415244 
7405245 
7415247 
745248 
7405249 
7415251 
74| 5253 
7415257 
74LS258 
74L $259 
74LS260 
74LS266 
7415273 
7405275 
7415279 
7415280 
7415283 
74L S290 


8038 
95H90 
9602 


3.95 
7.99 
1.50 


WE WILL BEAT ANY COMPETITORS’ PRICES 


өс RES 3535 


ке 


741 52983 
741 5295 
7415298 
7415324 
74LS352 
74L$353 
74(5363 
7415364 
7415365 
7415366 
745367 
7415368 
7415373 
74(5374 
74(5377 
7415378 
74155379 
74| 5385 
7415386 
741 5390 
7415393 
7415395 
7415399 
74L S424 
74LS447 
741 5490 
741 5668 
7415669 
7415670 
7405674 
7415682 
741 5683 
7415684 
741 5685 
7415688 
741 5689 
811595 
811596 
811597 
811598 


8833338523885 


гт 


рп 


DISC СОМ- 
TROLLERS 


1771 24.95 
1791 36.95 
1793 44.95 
1797 54.85 


UARTS 


AY3-1014 6.95 
АҮ5.1013 3.95 
TR1602 4.95 
(М6402 7.95 


ІМТЕНҒАСЕ 
8126 


DM8 131 
DS8836 


CLOCK 
CIRCUITS 


MM5369 3.95 
MM5375 3.95 
MSM5832 7.45 
7207 7,50 
7208 15.95 


CONVERTERS 


MC1408 LB. 4.95 
DAC-0800 4.95 
ADC-0804 4.85 


JDR MICRODEVICES, INC. 


1224 So. Bascom Ave. 
san Jose, CA 95128 


74C00 
74C02 
74C04 
74С08 
74C10 
74C14 
74C20 
7AC30 
74С32 
74С42 
74С48 
74С73 
74С74 
74С76 
74С83 
74С85 
74С86 
74С89 
74C90 
74C93 
74C95 
74C107 
74C150 
74C151 
74C154 


| 74C157 


74C160 
74C161 
74C162 
76C163 
74C 164 
74C165 
74C173 
74C174 
74C175 
740192 
740193 
74С195 
74C200 
74C221 


тасат 


800-538-5000 е 800-662-6279 (СА) 
(408) 995-5430 » Telex 171-110 


Circle 465 on inquiry card. 


740374 

740901 

74C902 J 

740903 E . 14410 
74C905 А А 14411 
746906 Е ; 14412 
74С907 : . 14419 
74C908 : ; 4502 
74C909 i : 4503 
74C910 ; . 4508 
740911 : : 4510 
74C912 ; $ 4511 
74С914 е | 4512 
74С915 ; . 4514 
740918 : ; 4515 
74C920 қ : 4516 
74C921 қ й 4518 
74C922 : 4519 
74C923 х 4520 
74C925 : ; 4522 
74C926 ; ; 4526 
74C927 à i 4527 
74C928 \ 4528 
746929 І | 4531 
74C930 І : 4532 
4000 : 4538 
4001 : . 4539 
4002 : : 4543 
4006 : 4555 
4007 А 4556 
4008 i 4581 
4009 А . 4582 
4010 , І 4584 
4011 А ; 4585 
4012 : : 4702 
4013 ; : 4724 
4014 i ; 80С07 
4015 . н 80С95 
4016 : 80C96 
4017 ; 80C97 
4018 80C98 


VISIT OUR RETAIL STORE! 


TERMS: For shipping include $2.00 for UPS ground, $3.00 
for UPS Blue Label alr. $10.00 minimum order, Bay Area 
residents add 642% sales tax. Callfornia residents add 6% 
sales tax. Wa reserve the right to limit quantities and sub 
stitute manufacturer. Prices subject to change withoul 
notice. Send SASE lor complete list. 


2716 EPROMS 45055 (5V) 


ALL MERCHANDISE 100% GUARANTEED! 


TV 
CIRCUITS 


MC1330 1.88 
MC1350 
MC1358 
LM380 
LM386 
LMS65 
LM741 


کہ کے چے һый‏ 


APPLE FAN 


814.95 ea. 


GALL US FOR YOLUME QUOTES 


$69.00 


EXTRA PLUG-IN CARDS CAN 
CAUSE YOUR APPLE TO 
OVERHEAT 

ULTRA-QUIET APPLE FAN 
DRAWS COOL AIR THROUGH 
YOUR COMPUTER 
ELIMINATES DOWN TIME 


SAVES REPAIR CHARGES 


С SOCKETS 


8 pin ST 
14 pin ST 
16 pin ST 
18 pin ST 
20 pin ST 
22 pin ST 
24 pin ST 
28 pin ST 


LM1310 
LM 1800 
LM 1889 


40 pin ST j : 
ST - SOLDERTAIL 


8 pin WW 
14 pin WW 
16 pin WW 
18 pin WW 
20 pin WW 
22 pin WW 
24 pin WW 
28 pin WW 
7 40 ріп WW 
бе WW = WIREWRAP 


* APPLE IS A TRADEMAR 
OF APPLE COMPUTER INC. CONNECTORS 
| RS232 MALE 


RS232 FEMALE 
RS232 HOOD 
S-100 ST 

5-100 WW 


DIP SWITCHES 
4 POSITION 


5 POSITION 
& POSITION 


INCREASES RELIABILITY 


» CLIPS ON — NO HOLES ОН 
SCREWS 


COLOR MATCHES APPLE 


LONG LIFE, LOW NOISE 
MOTOR „За, 


52 pini 


юм 
ж 
ш 


EPROM ERASERS 


PE-14 78.50 
PE-14T (with timer) 108.50 
PE-24T (with timer) 154,50 


ALL ARE HIGH QUALITY UNITS ENCLOSED IN 
A BLACK ANODIZED ALUMINUM ENCLOSURE. 


=, . 
= ша; 


OUR AD MAY ВЕ IMITATED BUT 
OUR SERVICE CAN NEVER BE 
DUPLICATED. 


TRANSISTORS 


100 8.99 
50/10.99 
210.99 
10/ 8.99 

100/ 8.99 

100/ 8,99 
10 1.00 
25 1.00 


РМ2222 10/1.00 
2М2222 25 
2М2907 25 
2М3055 79 
2М3904 10/1.00 
2N3906 10/1.00 
1N4148 (1N914) 


VOLTAGE REG's 


7905T 
7912Т 
7915Т 
7924Т 


ЦМЕАН 


LM301V 
LM308V 
LM309K 
LM311 
LM317T 
LM317K 
LM318 
LM323K 
LM324 
LM337K 
LM339 
LM377 
LM380 
LM386V 
LM555V 
LM556 
LM565 
LM566V 
LM567V 
LM723 
(М/33 
LM741V 
LM747 
LM748V 
LM1310 
MC1330V 
MC1350V 
MC1358 
LM1414 
LM1458V 
LM1488 
LM1489 
LM1800 
LM1889 
LM3900 
LM3909V 
LM3914 
LM3915 
LM3916 
75451V 
75452У 
75453y 


74136 
74141 
74142 
74143 
74144 
74145 
74147 
74148 
74150 
74151 
74152 
74153 
74154 
74155 
74156 
74157 
74159 
74160 
74161 
74162 
74163 
74164 
74165 
74166 
74167 
74170 
74172 
74173 
74174 
74175 
74176 
74177 
74178 
74179 
74180 
74181 
74182 
74184 
74185 


7905К 
7912К 
79LO5 
79L 12 
79L 15 
Jumbo Red 
Jumbo Green 61.00 
Jumbo Yellow 6/1.00 
5082-7760 AFCC 79 


101.00 

(М317К 
LM323K 
LM337K 


Tu ТО-220 Ка ТОЗ LaTO-92 


74500 SERIES 


69 745163 
745168 
745169 
745174 
745175 
745181 
745182 
745188 
745189 
745194 
745195 
745196 
745197 
745201 
745225 
745240 
745241 
745244 
745251 
745253 


74574 
74585 2.39 
74586 

745112 
745113 

745 114 
745124 
745132 
745133 
745134 
745135 
745138 
745139 
745140 
745151 
745153 
745157 
745158 
745161 
745162 


745257 
745258 
745260 
745274 
745275 
745280 
745287 
745288 
745289 
745301 
745373 
745374 
749381 
745387 
745412 
745471 
745472 
745474 
745482 
745570 
745571 


VISIT OUR RETAIL STORE! 


TERMS: For shipping include $2.00 for UPS Ground, $3.00 
tor UPS Blue Label Air. $10.00 minimum order. Gay Area 
residents add 64% Sales tax, Callfornia residents add 6% 
sales tax. Wa reserve the right to limit quantities and sub 
stitute manufacturer. Prices subject to change without 
notice. Send SASE for complete 1151. 


JDR MICRODEVICES, INC. 
1224 5. Bascom Ave. 
san Jose, CA 95128 
800-538-5000 * 800-662-6279 (СА) 
(408) 995-5430 е Telex 171-110 


Circle 165 on inquiry card. 


Infinity: 
First in a series of t-shirts by Scott Kim 


Inversions 
An “inversion” is a word that of different ways. And all of them Inthe accompanying text, Scott 
has been written so that it reads we have learned to read as the explains how inversions are created, 
symmetrically. same letter. so that you may try your hand 
For instance, words that are By bending and stretching atthem. 
the same upside down and right the shapes of letters, we can turn "Scott Kim 5 Inversions... 
side up are inversions. A few words ordinary asymmetrical words into is one of the most astonishing and 
exist in the English language that symmetrical inversions. Not all delightful books ever printed... 
do this naturally, such as “SWIMS” words will work, but when they do, Over the years Kim has developed 
and “NOON” But alas, the great the results are inevitably fascinating. the magical ability to take just 
majority of words, when turned scott Kim's new book about any word or short phrase 
upside down, don't do anything Inversions: a Catalog of Callig- and letter it in such a way that it 
interesting at all. raphic Cartwheels, published by exhibits some kind of striking 
Fortunately for lovers of inver- Byte Books, is a collection of more geometrical symmetry." 
sions, letters are quite flexible. than 60 inversions, exploring a wide — Martin Gardner, 
Look around you and you will see range ofideas and lettering styles. Scientific American 


the letter "a" written in hundreds 


Infinity Infinity | 

ІП this design, Scott Kim mixes 
idea and image, art and tech- 
nology, in a swirling evocation 

of infinity. This intricate design 

was created with the aid of acom- 
puter program, which took a basic 
hand-drawn design, 


=, 


} ‘= А eF 
EA Vd H | 

| Т" { 

a e 


repeated it symmetrically, 


€ 

+ Ф 
then bent it into a continuously 
expanding spiral. 
As you look at the design, you'll 
discover that itcan be read in two 
different ways. Notice that the letters 
“i when turned upside down 
become the "y" at the end of 


Ge “infinity: And so the spiral can be 
read as either "infinity" going in or 


| -*—————— ООУ СОАСОН Whichdo 
address you see? 

diy Infinity is the first in a series of 
————————————— wearable wordplays from the book 
state zip Inversions: a Catalog of Callig- 

XS s __m __| __xl Black оп white @ $8.00 faphic Cartwheels by Scott Kim. 
ME Š Es | xl White on Маск @ $8.75 The bookis available through your 
n E n ee pb local bookstore, or by calling Byte 
Infinity: 100% cotton, silkscreened. Postage (add $1 per shirt) й оса. 

| Books toll-free at 800-258-5420. 
Check or money order only. Calif. residents: add 
Sorry — no C.O.D. Dealer inquiries 61576 sales tax ڪڪ‎ ! қ. 


wear it while doing double back‏ ص ڪڪ ج ج اڪ 
Inversions Dept. В1, РО. Box 50697, Palo Alto, CA 94303-0662 somersaults, take one on your‏ 
next space flight. The possibilities‏ 
are infinite.‏ 
Circle 413 on inquiry card.‏ 


. Z-2D 
Computer prem 


в 


E HAVE IT! 


TOMORROW'S 
COMPUTERS NOW! 


from 


Cromemco 


System Two — 64K-Z2 with dual- 
i mini floppies (780K), List $4,695 .. $ 3 549 


Call for Super Prices on Hard Disk апа Multi- 
User systems. 

CROMIX, or MP/M or OASIS Systems now 
available from Mini Micro Mart running 
CROMIX (or МР/М or OASIS) оп a CDC 
PHOENIX (Ninety-six MB-Sixteen Removeable- 
Eighty Fixed) hard disk. 


COMPUTER SYSTEMS 
CS-0 Comnuter System w/SCC & MCB-216, 
List$1295........ $1,099 
CS-0/D Computer System 780 SCC CPU, 64 KZ, 16 FDC, 
115%52,995........ 52,595 
DDF Dual Doubie-Sided 5” Drives for CS-0, 
List $1,295........ $1,099 


Z-2H Hard Disk Computer System, List $9,995 $8,495 
A combination of the 64K System 2 with dual double-sided inini 
floppies and an 11-r .egabyte hard disk. A complete system! 


HDD-11 11Megabyte Hard Disk System, 


Single drive system List $6,995. ....... $5,945 
HDD-22 22Meqgabyte Hard Disk System, 
Dual drive system List 511,995....... $10,195 


CROMEMCO BOARDS 


SCC Single Card Computer, 

List $495 

ZPU 7-80 CPU 2/4MHz, List $395 ... 
48KTP 2 Port 48K Memory, 

List $1495 

16KZ Dynamic RAM Memory, 

List $495 

64KZ Dynamic RAM Memory, 

List $1195 

16FDC Disk Controller, DD, 

List $595 

8K Bytesaver ЇЇ Prom Programmer, 
List $295 

32K Bytesaver Prom Card for 2716s, 
List $345 

TU-ART I/O Interface, List $345 .... 
D + 7А Digital/Analog Interface, 

List $295 


List $295 
$335 List $395 
List $595 


List $695 


List $245 


(Specify 8" or 51/47) 


ех 


8PIO 8 Port Parallel Interface, 

4PIO 4 Port Parallel Interface, 

QDRT 4 Channel Syn/Asyn Interface, 

IOP Intelligent I/O Processor, 

PRI Printer Interface Card, List $245 . $209 


16KPR 16K Prom Memory Card, 


SDI Hi-Res Color Graphics, List $795 $675 
EXC-2 Extender Board, List $65 
WWB-2 Wire Wrap Board, List 565 .. 


CROMEMCO SOFTWARE 


System Three — features 4MHz CPU, 

with 64K of RAM, List $7,995 ....... .$6,795 
Dual-sided PerSci 8" floppy disk drives, RS232C Interface 
PRINTERS 


Line Printer 3703, List$3,195 ................. $2,715 
180 characters/sec., 132 cols., 18” platen 

Line Printer 3779, List $1695 .................. $1,269 
60 characters/sec., ир to 132 ch./ line; 12” platen 

Line Printer 3715, List 51,295.................. $1,099 
150 characters/ sec., 80 ch./line or 132 ch./ line; 8” line length 

Letter Quality Printer 3355A, List $3,495 ...... $2,969 
55 characters/sec., 15” platen, tractor-feed 

TERMINALS 


CRT Terminal 3102, List $2,295 
80 char./ line; 24 line display 


TT Sted ar as $1,949 


FDA Macro Assembler, List $295 . 
FDB 16K Extended Basic, List $195.. 
FDC COBOL Compiler, List $595 .... 
FDF Fortran IV Compiler, List $295 .. 
FDR RATFOR includes Fortran IV, 
List $395 

STB 32K Structured BASIC, 

List $295 | 

SGS Super Dazzler Graphics, 

List $595 

DBM Data Base Management w/ Report, 
List $395 

WPS WordProcessing System, 

List $295 

TSS Trace System Simulator, 

List $195 

WRMR Writemaster Word Processing, 
List $595 


CROMIX Multi-User, List $595 


Mini Micro Mart, nc. 


943 W.Genesee St. Syracuse, N.Y. 13204 13157 422-4467 


TWX 710-541-0431 


== 


Circle 233 оп inquiry card. 
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PRIORITY ONE ELECTRONICS 
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_5-100 CPU _ 


CPU-Z- . GODBOUT 
2/4 MHZ Z80 CPU 24 Bit Addressing 
BAGOT IGOA А&Т7..,...‚...................... .-. . $199.00 
ВВЕВТ 1606 CSC 3-6 МН2....................... . $375.00 
DUAL PROCESSOR 8085-8088 - GODBOUT 
60r8 MZ Provides true 16 Bit Power witha standard 8 
bit S-100 bus. 

ВВЕВТ 15124 A & 7 ............ 6 MHZ . 2.44 e<... 9399.00 
ВВЕВТ 16120. С5С...,.........8 МН2.,,.......... 9498.00 
SOLID STATE DISK DRIVE, 3500% FASTER! 

Not Really, But the Next Best Thing For Godbout 
8085/88 Users. Call for Details on M-Drive. See Page 

340 of November BYTE 

BBGBT MD 128K .......... Sadie Rites am vases nie тырғы .. $1,850.00 

ВВЕВТ MD 256K ,.................................. $3,000.00 
2810 280 CPU-CA. ‘COMP. SYST. 

2/4 MHZ Z80A CPU with RS232C Serial !/O Port 

complete with Monitor PROM for 2422 Disk Controller 

8806065 2810A А4Т7............................... 5280.00 


CB2 280 СРО. S.S.M. 
2/4 MHZ will accept 2716, or 2732, or RAM 
RUN/STOP and single step switches 


бӘБЕМСӨРК КИ..,......................... NUR $260.00 
BBSSMCB2A А&Т.,..............................›. $310.00 
BBSSMZBOM 55М280 Мопйогғ............ь---...... 989.00 

CBIA 8080 CPU - S.S.M. 

8080 CPU, 1K RAM, Holds 1 2708, 

1 Bit parallel input port. 
BBSSMCBIK КИ.................................... $183.00 
BUSSMCBIA А&Т................................. $225.00 
ВВ55М8080М SM 8080 Monitor... ..;...»»......... $59.00 


S-100 I/O BOARDS 


SYSTEM SUPPORT I - GODBOUT 
Serial port (software prog baud), 4K EPROM OR RAM 
provision, 15 levels of interrupt, real time clock, 
optional math processor 


PART ND. DESCRIPTIDN LIST PRICE DUR PRICE 
BBGBTI62A Assembled & Tested $399.00 $350.00 
ВВЕВТІ520 CSC $495.00 $450.00 
BBGBT8231 Math Chip $195.00 
BBG ВТ8232 Math Chip $195.00 
ВВЕВТІб2АМ! A&T with 8231 Math Chip $555.00 
BBGBTIGS2CM! CSC with 8231 Math Chip $655.00 
BBGBTIB2AM2 АЕТ with 8232 math Chip $555.00 
BBGBTI62CM2 CSC with 8232 Math Chip $655.00 


MPX CHANNEL BOARD - GODBOUT 
І/О Multiplexer, using 8085A-2 CPU on board 


ВВЕВТІББА А4 T $495.00 $450.00 
8В68Т71660 CSC 8595.00 5550.00 
INTERFACER I - GODBOUT 
Two Serial I/O 
B8687133aà АСТ $249.00 $219.00 
иб CSC $324.00 $298.00 
INTERFACER II - GODBOUT 
Three parallel, one serial 1/О board 
BBGBT150A A&T $249.00 $219.00 
BBGBT150C CSC $324.00 $289.00 


INTERFACER III - GODBOUT 
Eight channel multi-use serial I/O board 


BBGBTI748A А&Т $699.00 $629.00 
BBGBTI748C CSC 200 hr. Burn іп $849.00 $629.00 
INTERFACER 3 WITH 5 SERIAL PORTS 
BBBBETI745A A&T $599.00 $559.00 
BBGBT1745C CSC 200 hr. Burnin $699.00 $629.00 
MULTI 1/O - MORROW DESIGNS 
Three Serial, Two parallel 
BBMOSMB3200 A & T $359.00 $329.00 
SWITCHBOARD - MORROW DESIGNS 
Two serial 1/О, four parallel 1/0, 
one status port, one strobe port 
ВВМ15582411 $299.00 $269.00 
1/04 - SSM 
Two serial I/O, two parallel I/O 
005501041 Kit $210.00 
юзи А A&T $290.00 $260.00 
ЏО 5 · SSM 
2 Serial, 3 Parallel including 1 Centronics 
BBSSMID5I A&T $329.00 $309.00 
I/O 8 - SSM 
8 Port Serial 1/О with Timer 
BBSSMIDBA A&T $550.00 $495.00 


2710 4 PORT SERIAL - CCS 
4 Full handshaking RS232 ports and optional 2K ROM 
88005271001 A&T $360.00 $310.00 
2718 2 SERIAL & 2 PARALLEL - CCS 
2RS232C ports, 2 8 bit parallel ports, & optional2K ROM 
BBCCS27180] A& T $360.00 $325.00 
2720 4 PORT PARALLEL - CCS 
4 8 bit parallel ports and optional 2K ROM 
BBCCS272001 A& T $250.00 $225.00 


5-100 10 MHZ STATIC RAM 


NEW LOW PRICES! 
ғ. 


32K STATIC RAM - GODBOUT 


НАМ 20 10 MHZ, 4K byte block disable, bank select 
or 24 bit addressing available 8, 16, 24 ог 32K 


PART NO. DESCRIPTION LIST PRICE OUR PRICE 
BBGETI64AAB 8K A&T 8210.00 5190.00 
BBGBT164AC8 8K CSC $280.00 $260.00 
BBGBTIB4AAIG /6К A&T $285.00 $260.00 
BBGBTIB4ACIG 76K CSC $355.00 $325.00 
BB68TI64AA24 24K A&T $355.00 5325.00 
ВВЕВТІ644024 24K CSC $425.00 $385.00 
ВВВВТ154АА32 32K A&T $425.00 $385.00 
BBGBTI64AC32 32K CSC $495.00 $450.00 


64K STATIC RAM - GODBOUT 
RAM 17, 10 MHZ, 2 Watt, DMA Compatable 
24 Bit Addressing 


ВВБВТ17 5448 48K A&T $650.00 $619.00 
ВВЕВТІ75048 48K CSC 200hr. 5750.00 $71 0.00 
BB68T175A64 64K A&T $795,00 $755.00 
8868T175C64 64K CSC 200hr. $895.00 $850.00 


NEW! 32K x 16 BIT STATIC RAM - GODBOUT 
RAM 16 10 MHZ, 32K x 16 or 64K x 8 
IEEE/696 16 BIT 2 Watt, 24 Bit Addressing 
8868ТІ80Д 64K A&T $895.00 $850.00 
BBGBTI8OC 64K CSC $995.00 $945.00 
NEW! 128K STATIC RAM - GODBOUT 
RAM 21 10MHZ 128K X 8 OR 64K x 16 
IEEE/696 8 ог 16 Bit 1.2 Amps 24 Bit Addressing 


BBGBT157A 128K A&T $1695.00 $1610.00 
ВВЕВТІ670 128К С5С 51895.00 $1795.00 
5-100 ROM 


idit ^ Tii | ; miu: 


ишлп 8 
=. 


arin n Sinh tien 


PBI PROM PROGRAMMER - SSM 
Programs 2708 or 2716's, operates as a 
4K/8K EPROM BOARD AS WELL. 
BBSSMPBIK Kit 
BBSSMPBIA A&T $265.00 
ECONOROM 2708 - GODBOUT 
16K x 8 EPROM Board using 2708, Power on 
jump to any 256 byte 
A&T $135.00 
CSC 5195.00 
MBSA - SSM 
1K/16K 2708 EPROM board, disable in 1K increments 


$179.00 
$220.00 


BBGBTI25A 
ВВЕВТ1250 


5120.00 
5175.00 


BBSSMMBBAK Kit $114.00 
BOSSMMBBAA АЕТ $179.00 $159.00 
S-100 VIDEO BOARDS 


SPECTRUM - GODBOUT 
Color Graphics board with Parallel 1/О 


BBGBTI44A А6Т $399.00 $349.00 
BBEATI44C CSC $449.00 $399.00 
ВВБВТ20 Sublogic Universal $35.00 


Graphics Interpreter Software 
VB - 3 S.S.M. 
80 x 25 or 50 character video display Memory 
Mapped, Parallel Keyboard port 


BBSSMVB3K24 80 x 24 Kit $425.00 
BBSSMVB3A24 80 x 24 A&T $499.00 $440.00 
BBSSMVB3UP 80 x 50 Line Upgrade $ 39.00 
VB2-S.S.M. 
І/О Mapped Video Board, with Parallel Keyboard port 
64 x 16 
BBSSMVB2K КІ! $199.00 
BBSSMVB2A AGT $269.00 $229.00 
VBBB - S.S.M 


Memory Mapped Video Board 64 x 16 character 
display or 64 x 16 graphics display 
BESSMVBIK = Kit 
BESSM¥YBIA А&Т 


5178.00 


$242.00 $220.00 


S-100 MOTHERBOARDS - GODBOUT 


Active termination, 6-12-20 slot 


ВВЕВТ15ЗА  А&Тб slot, 2 Ibs $140.00 $126.00 
BBGBTISIC С5С 6 slot, 2 Ibs. 8190.00 $175.00 
B8GBTIS4A  A&T 72 slot, 3 Ibs. $175.00 $155.00 
ВВЕВТ1540 СУС 12 slot, З Ibs. $240.00 $220.00 
ВВЕВТІЗЗА  A&T 20 slot, 4 Ibs. $265.00 $235.00 
BBGTB133C CSC 20 slot, 4 Ibs. $340.00 $310.00 


Circle 289 on inquiry card. 


S-100 DYNAMIC RAM 


“THE EXPAN DABLE 1 


PRIORITY 1 ELECTRONICS 

THE EXPANDABLE 1" 64K Dynamic Ram board 
provides your 5-100 system with 64K of reliable, high- 
speed dynamic RAM. Compatable with most of the 
major 5-100 systems оп the market, including those 
with front panels, it supports DMA operations and 
requires no Wait states with current microprocessors. 
е User expandable from 16 to 64K ® Supports DMA 
e Designed to IEEE proposed S-100bus standards € 2 or 
4 MHz operation 9 Operates with either an 8080 or 2-80 
based S-100 system, providing processor-transparent re- 
freshes with both € Supports IMSAl-type front panels 
e Jumper-selectable Phantom inpul € Uses Popular 
4116 RAMS е All ICs in sockets @ Any 16K block can be 
made benk-independent е Fully buttered address and 
data lines е Fail-sale refresh circuitry for extended Wait 
states ө Board configuration with reliable, easy-to-con- 
ligure Berg jumpers 


BBPRIEXP118 16K Assembled & Tested 5299.00 
ВВРМЕХРІЗ2 32K Assembled & Tested $339.00 
BBPRIEXP148 48K Assembled & Tested 5379.00 
BBPRIEXP164 64K Assembled & Tested $409.00 


S-100 DISK CONTROLLERS 
= — g - 


DISK І- GODBOUT 
FAST DMA, Soft Sector, Controls 8" or 5%", 
single or double density OUR BEST! 


LIST PRICE DUR PRICE 
BBGBT 171A A&T $495.00 $450.00 
B868T171C CSC $595.00 $555.00 
BBGBTCPMBO* CP/M 2.2 tor 780/8085 with $175.00 
manuals & BIOS 8" S/D disk 
BBGBTOAS8S Oasis 8 bit single user 8" S/O $500.00 
disk 
BBGBTOASBM Oasis 8 bit multiuser, 8° 5/0 $850.00 
disk 


2422А - СА. COMP. SYST. 
І/О Mapped, controls 8", single or 
double density A&T with CPM 2.2 8” S.D. 
BBCCS2422A $475.00 $375.00 
DISK JOCKEY 2D - MORROW 
Memory Mapped, controls 8”, single or 
double density, serial 1/О 
B8M0S0J2208 AST with CP/M 22 $399.00 $315.00 


S-100 DISK SUBSYSTEMS 


DISCUSSINGLE SIDED MORROW 
8" DBL Density drives with cabinet, power supply 
controller, with CP/M 2.2 and Microsoft Basic 
BBMOSFI218 Single Drive System 51095.00 $950.00 
ВВМ5Ғ1228 Dual Drive System $1875.00 $1598.00 
DISCUS DOUBLE SIDED - MORROW 

8" DBL Density/sided drives with cabinet Power 

supply controller, with CP/M 2.2 and Microsoft Basic 


8ВМ85Ғ2218 Single Drive System $1395.00 $1250.00 
ВВМП5Ғ2228 Dual Drive System $2495.00 $2050.00 
S-100 HARD DISK - MORROW 


5.25" 5MB, 8" 10 & 20MB, 14” 26MB formatted 
hard disk complete with cabinet, P.S., Controller, 
CP/M 22 and Microsoft MBASIC 80 


LIST PRICE SALE PRICE 
BBMÜSDMAMS 5 MB $2495.00 $2250.00 
НВМ05М105 70 MB $3695.00 $2950.00 
ВВМ05М205 20 MB $4795.00 $3825.00 
ВВМ05М265 54495.00 $3495.00 


26 MB 


PRIORITY ONE ELECTRONICS 


5-100 SYSTEMS 


"LITTLE 8” 280 SYSTEM STARTER SET 


GODBOUT 
CPU 7:А 4MHz 280 A-based 8-bil workhorse CPU board that 
includes all the standard features plus many of the conven- 
fence options. Meets all IEEE 696/S-100 specifications, іп- 
cluding timing. 
DISK 1 OMA High Performance Disk Controller: disk controlers don't 
have to be your system's bottleneck! The DISK 1 is lightning 
fast thanks to properlyimplemented DMA (with arbitration) 
and transfer that is independent of CPU speed. 
RAM 20 32K High Speed Static НАМ. This board has it all! Operates 
at speeds up to 10MHz, ultra-low power consumption, IEEE 
696/S-100 extended addressing protocol. bank select and 
flawless DMA. 
CP/M 2.2: The de lacto standard of 8-bit operating systems 
ready to load and go! 


ANOTHER PRIORITY 1 EXCLUSIVE! 


We went to GODBOUT and made a special buy on the 

nucleous ol the best S-100 Z80A systems ever. 

LOOK AT WHAT YOU GET: 

1 BBGBTI60A 2/4 MHZ 280 CPU ........,........... $295.00 

1 ВВЕВТ164432 32K 10M Hz Static Бат.............. 9425.00 

1 ВВЕВТІ?ІЛ ОМА Disk Controllers. ,, 2. eene ++»; 9495.00 

1 ВВБВТОРМВ0 СР/М2.2...,...,......»-..»-....... $175.00 
IT ALL ADDS UP TO ....$1390.00 


TOTAL PACKAGE PRICE ONLY $1095.00 
ORDER NO. BBPDBGBTSG 


SUPERSIXTEEN — GODBOUT 


LOOK WHAT $3495.00 WILL BUY! 
WHY WAIT ANY LONGER? 


HERE IS WHAT EACH PACKAGE INCLUDES: 
BB6BTI612A 6 MHz 8085/8088 Dual Processor Board 
ВВЕВТІ?ІЛ High Speed DMA Disk Controller 
BB6BTI162A System Support 1 Multi-Function Board 
ВВЕНТІЗЗДА /лѓегѓасег 1 Dual Serial i/O 
BB128K I0MHz Low Power Static Ram 
BBGBTCP/M 86 76 Bit Operating System Ready to Load & Go 
Cables and Documentation Three interfacer cables one disk I/O 
cable, complete documentator for all hardware, and manuals 
for both CP/M operating systems. 

Compu Pro's famous 1 Year limited warranty. 

Now lo the best part of ail. Н purchased separately, these 
quality components would list for $4,344.00. BUT SuperSixteen's 
low package price is an amazing $3.495.00. You save $049.00 For 
boards qualified under the Certified System Component 
high-reliability program - with extended 2 year warranty, 
200 hour burn-in and 6 МНг processors - add $600.00 to 


the package price. Sh. Wt. 15 Ibs. 
BBPOBBBTSJ SuperSixteen А&Т $3495.00 
BBPOBGBTSK SuperSixteen CSC $4095.00 


5-100 SOFTWARE 


PRIORITY 1 is pleased to offer the finest in industry standard 
software. All software is supplied on 8" Single Density ІВМ 
3740 CP/M compatable disketts. All soliware is sold "AS IS" 
andis non-returnable. If you have questions about the solt- 
ware for your application, order the manual first, 


BBCCSB03 CP/M Version 2.2 Microcomputer $150.00 
Contro! Program 

BBCCS2301 MAC-CP/M Macro Assembler ҮТ 

880052401 SID-CP/M Symbolic Instruction | 
Debugger 

BBCCS2501 TEX-CP/M Text Formatter nu 

BBCCS260! DESPOOL-CP/M Background жі 
Print Utility 

ВВМ05ВА580 ^ Microsoft Basic 80 200.00 

BBMOSPAS/C 3 Whitesmith's Pascal and С $900.00 

BBMDSCCOMP = Whitesmith C Compiler 700.00 

ВВМ05МҒТ Microsoft Fortran 00.00 


CP/M, МАС, 510, TEX, апа DESPOOL are registered 
trademarks of Digital Research 


PART NO. DESCRIPTION LIST PRICE QUA PRICE 
BBCGCS 40i С-ВА5/С-2 Interp 8150.00 139.00 
B8CCS4DIM Manual 32.00 
BBCCS1101 FMS-80 by Systems Plus $995.00 95.00 
BBCCSIIOIM Manual 70.00 
GRAHAM-DORIAN ACCOUNTING 
ВВ0051301 General Ledyer $820.00 50.00 
BBCCSI3UIM Manual 90.00 
BBCCS1501 Accounts Receivable $820.00 750.00 
BBCCSISOIM Manual 50.00 
BBCCS1401 Accounts Payablo $820.00 790.00 
В0СС51401М Manual 50.00 
BBCCSI701 Inventory H $820.00 750.00 
BBCCSI70IM Manual 50.00 
ВВ0051601 Payroll 11 8555.00 5.00 
ВӨСС51601М Manual 50.00 
BBCCS2001 Job Costing $820.00 50.00 
ВВ0052001М Manual 50.00 
BBCCS2701 Order Entry/Invoice $820.00 750.00 
BBCCS2701M — Manual % 50.00 
MEDICAL PRACTICE PATIENT BILLING 
BBCCSIBUI 15 PROGRAMS $820.00 50.000 
BBCCSIB0IM Manual 50.00 
DENTAL PRACTICE PATIENT BILLING 
ВВС051901 19 PROGRAMS $820.00 $0.00 
BBCCSISOIM Manual 50.00 


Mi 
ORDER TOLL FREE (800) 423-5922 CA, AK, HI CALL (213) 709-5464 

Terms US. VISA МС, ВАС, Check Money Order. US FundsOnly CAresidenisadd6% SalesTax. MINIMUM PREPAID ORDER 515.00 
Include MINIMUM SHIPPING & HANDLING of $2.50 tor ihe firsi 3 lbs. plus 25¢ for each additional pound Orders over 50 lbs. sent 
freight collect. Just in case, please include your phone no. Prices subject io change without notice. We will doour best to maintain 


prices throughFebruary. 1982. Credit Card orders will be charged appropriate freight. See November BYTE foré0 pageCatalog 
or send $1.00 for your copy today. Sale prices are tor prepaidorders only. 


S-100 MICROFRAME - TEI 
110V 60HZ CVT Mainframes, the best money can buy! 
12 Slot +8V 17A+16V @ 2А 
22 Slot +8У © 30At 6V © 4A 


PRIORITY 1 has delayed the 8% TE! 
Price increase until March 1st. 
ORDER TODAY! 
DUR PRICE 
LIST PRICE 1-9 10-24 
$685.00$615.00 $570.00 
$825.00 $760.00 $705.00 


PART НО. 
BBTEIMCS 112 12 Slot Desk 
ВӨТЕІМСЅ 122 22 Slot Desk 
BBTEIRM 12 12 Slot Rackmount $725.00$720.00 $619.00 
BBTEIRM 22 22 Slot Rackmount $875.00$850.00 $750.00 
Shipping Weight: On 12 Slot Mainframe 45 165, 
On 22 Slot Maintrames 55 185. 


TEI S-100 FRAMES 
2-5” DISK CUTOUTS 


+8V © 17416V © 1.2A Internal Cables 
1-9 10-24 
BBTEITF12 12 Slot desk $675.00$625.00 5580.00 
BBTEIRO12 12 Slot Rackmount $795.00$115.00 $665.00 
Shipping Weight: On 12 Slot Desk 40 Ibs. 
On 12 Slot Rackmount 45 tbs. 


DUAL 8" DISK DRIVE CHASSIS · TEI 
ForShugart 800/80 1 Ror850/85 1A withinternalpower 
cables provided 
24V © 1.5A+5V @ 10А -5V@ .25A 

1-9 10-24 


ВВТЕІ0Ғ 0 Desk Тор $535.00$485.00 $455.00 
BBTEIRFOD Rack Mount $720.00$670,00 $630.00 
BBPOBOFDOS! ОРОО with 7 Shugart 801R $$970.00 
ВВРОВОЕ0052 DFDO with 2 Shugart 801Rs $1375.00 
ВВРОВВЕО051 AFDO with 1 Shugart 801R $1095.00 
ВВРОВАҒО052 ЯҒОО with 2 Shugart 801Rs $1495.00 


BBPRISÜPBCE2 interna! Data Cable .50 pin $34.95 
plug connector to 2 Card Edge 
Due to UPS shipping regulations, disk drives will be shipped 
separately from the cabinet. Don't l'orget to include shipping 
for each drive. (Shipping Weight, 16 Ibs each.) 
CALL FOR NEW TEI PRICES MARCH 1st 


S-100 MAINFRAME - GODBOUT 
110V 60HZ CVT Mainframe uses famous 20 slot 

GODBOUT Motherboard. 55 165. 

BBEBTENC20RM 20 Slot Rack Mount $895.00 $825.00 

BBEBTENC200K 20 5/ot Desk Тор $825.00 $760.00 


GODBOUT Mainframe, Less Motherboard 


& Power Supply-Kit. 23 /bs. 
BOGATBOX DESK Desk Top Main Frame $289.00 
BBBBTBOX RACK Rack Mount Main Frame $329.00 


5-100 MAINFRAME - CCS 
12-slot motherboard with removable termination card 
ВВ005220001 Office Cream 35 Ibs $575.00 $535.00 
BBCCS220002 Blue 35 lbs $575.00 $535.00 


SOFTWARE - MICROPRO 
All software is supplied on 8" Single Density ІВМ 
3740 CP/M Compatable Diskettes 
WORDSTAR 
Screen-Oriented, integrated word processing system 
specifically designed for non-technical personnel 
BBMPRWROSTAI $495.00 $300.00 
MAIL MERGE WORD STAR OPTION 
Powertul lile merging tool 
BBMPRMLMRGAI/Requires Word Star 2.1 orlater)$250.00 $100.00 
SPELLSTAR WORD STAR OPTION 
One Step “Ргооігеайег" with compressed 20,000 word 
dictionar ane user-created supplemental dictionaries 
В MPRSPLSTÀ1 (Requires Word Star 3.0 or later) $250.00 $150.00 
SUPERSORT 
Sophisticated program that will select and re-arrange 
variable length information from data tiles 
BBMPRSPRSRA! $250.00 $150.00 
CALC STAR 
Sophisticated, easy-to-use. electronic spread 
sheet and linancial planner 
BBMPRCLCSTAI $295.00 06.68 
DATA STAR 
Olfice-Oriented Data Entry, retrival, and 
updating system 


BBMPROATSTA! $350.00 $298.08 


maste! charge 


Cirela 28а nn inaniry card. 


| @ 132 CPL@10 CPI for ВЗА 


PART NO, 


PRIORITY | ONE | ELECTRONICS. 
$ 9161-1 DEERING AVE Ө CHATSWORTH, СА 91311 BS 


FLOPPY DISC DRIVES 


Tandon TM-800 Thinline is 
exactly hall the size 
of conventional 8" 
floppy disk rived, $ 


Exactly one-half the height of any other model, 

Propietary, high-resolution, read-write heads 
patented by Tandon 

D.C. only operation - no A.C. required 

industry standard interface. 

Three millisecond tract-to-track access time 9 Ibs 

BBTNOTM8481 Single Sided $495.00 2 or more 78.08 

BBTNOTM8482 Double Sided $825.00 2 or more 88.08 

BBTNOTM8M Manual - not included with drive $ 18.08 


80IR - SHUGART 
Single sided double density most popular 8” drive 


BASHUSOIR | $425.00eaor20r more(16ibs)ftor 5395.00 са. 
BSSHUSABOIRM Manual for 80IR drives 10.00 


DT-8 - QUME 
Data track 8 double sided, double density 8” 


BBQMEOTB $575.00eaor20rmore(16 Ibs)for $540.00 ea 
BBOMEOTBM Manual for DT-8 $ 10.00 
514" DRIVES - TANDON 
BBTNOTMIODI Single Sided, 250KB (5 Ibs) mE 
BBTNOTM1002 Double Sided, 500KB | 376.00 
BBTHOTM1003 Single Sided, 500КВ 15.00 
BBTNOTM 004 Double Sided, 1000КВ ӨЗІНІ 
BETHOTMSM Manual, not included with drive $ 10.00 


DISK CABINETS 


\ 


V-100 - VISTA 
e Desk or rack mountable € internal power and data cables 
e Drives pull out for easy service and maintenance 


Büvisv100 Disk Drive Cabinet (43 Ibs) 5495.00 5449.00 


SINGLE 8". QT. 


Single 8" cabinet with power supply 
BBQTCOOC — (22 Ibs) 3195.08 
DUAL 8" - AT. 

Dual 8” cabinet with power supply 
ВВ0Т000088 (24) $348.08 
5" CABINETS - VISTA 
BBYIS 9801 Single 5" with P.S. Ж 

BBVIS 9802 Dual 5" with P.S. 1 
PRINTERS 
MX80 — EPSON 
NEED WE SAY MORE? 
ВВЕРММХ80 Tractor Feed 17 Ibs $645.00 9450.00 


PRINTER INTERFACES - MICROBYTE 
RS232 Serial Conversion for MX80 
BBMBSSEII A&T 
Apple Centronics 8 bit parallel interface 
for Centronics, Epson & OKIDATA printers 
BBMBSAEI A& T $55.00 
BBMBSAECI Cable for above $14.95 


$55.00 


MICROLINE — OKIDATA 


WITH FRICTION AND TRACTOR FEED 

ө BI-DIRECTIONAL - 120CPS e Parallel and Serial 1/О 
e 9x9 Matrix (Alphanumeric) 6100 Thru 1200 Baud 
€ 6x9 or 12 Matrix lor Graphics € Sell Test 
ө 5,8.3, 10,16 Charactrsp/Inch ® Out о! Paper Switch 
еб or 8 Lines per Inch e Fnction or Tractor Feed 
s80 CPLGTO CPI for 82A e3"to 14" Top о! Form 

(Switch Selectable) 
e 10 Different Character Sets 
DESCRIPTION LIST PRICE SALE PRICE 
BBOKIDATS2AT(26 Its} 80СРІ Ө10СРІ% 799.00 $539.00 


ВВ0КІ0ДТӘЗАТ (37 |bs]132 CPL 610 CPI $1195.00 $750.00 


BBOÜKISERZKBF 9600 baud with 2K Serial $159.00 
Buffer upgrade with X-on Y-off 
BBOKIGRAPH High Resolution Graphics Prom $99.00 


CALL FOR THE NEW MICROLINE 84 
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PRIORITY ONE ELECTRONICS 


SAVE $1,000.00 ON 
(& 2.4 MEGA-BYTE S-100 DUAL 8" 


ume». DISK COMPUTER SYSTEM 


HERE'S WHAT YOU GET: 
2210 MICROCOMPUTER SYSTEM 


e 2or4MHZ operation € 7-80СРО ө 65,536 
bytes of dynamic RAM © RS-232-C serial port 
e Accepts 8” and 5%” floppy disk drives € 72-slot, 
cream colored mainframe @ Internal cabling 
installed ө CP/M 2.2 (on diskette) Operating System 


The Model 2210 ComputerSystemis a 2-80 basedsystemcontaining 65,536 bytes 
of dynamic RAM memory and floppy disk controller mounted іп a 12 slot mainframe. 
The system is ideally suited for applications where user defined peripheral devices 
are to be used and a high degree of system flexibility and expandability is desirable. 
The system components are the Models 2810 CPU, 2065 64K Byte Memory 
Module, 2422 Floppy Disk Controller and 2200 Mainframe. Also included in the 
system are internal cables interconnecting the DPU serial channel, disk controller 8" 
г. disk channel and disk controller 5%" disk channeltothe mainframe back panel. This 
permits connecting user peripherals directly to the system without the need of 
opening the mainframe. 
Of the 12 slots available in the mainframe, only three are used for the basic system 
components. 9 slots are available for user options or other CCS products such as 
memory (expandable up to 512K bytes (seriaf and parallel I/O boards). 
| System software is provided using the CCS version of the CP/M Operating 
System, Version 2.2. The system is totally linked to permit auto-boot start-up with the 
CP/M on diskette. 
The system is completely integrated and tested prior to shipment from CCS to 
assure proper configuration and system integrity. 


BBCCS221001 $2350.00 


We add two РЕМЕХ 4000 Double Density, Double Sided 3ms 8" drives 
and а QTCDDC88 Dual 8” disk enclosure with power supply 
data cable and documentation 


$2930. 00 This is а complete system, 


|a PRICE just add a terminal 

m IF THAT'S NOT A GOOD ENOUGH DEAL FOR YOU, WE WILL SELL YOU THE BBOKIDAT82AT 
E T FOR $475.00 OR THE BBOKIDAT83AT FOR $700.00 WHEN YOU BUY THIS SYSTEM 
2 AT THE SAME TIME! 


| DIRECT CONNECT MODEM PRICE BREAKTHROUGH! 


| THE SIGNALMAN MK 1 
Tanca $129.00 


SALE 


ORDER PART NO BBPDBCCSSA 
INCLUDE $30.00 FOR SHIPPING 


Meet the direct-connect SIGNALMAN MK] .. thesmallest. light- 
est, most compact modem available today. Its long Ше 9 voli 
self-contained battery and exclusive audible Carer Detect 
Signal allows you to install the SIGNALMAN anywhere .. out оі 
he way, and out of sight, Now, there is no need for messy 
cables, and no need to look at an LED to verity carrier. 


Anchor's SIGNALMAN has been designed for transmitting 
both voice and data signalsoverall commontelephone lines, 
And when youre in the data position, your SIGNALMAN 
automatically changes from ORIGINATE to ANSWER and 
back again as the need arises — ending all that contusion. 


Your SIGNALMAN is fulycompatible with all BELL 103 modems 
— putting your computer in instant communications with 
thousands of oiher computers. 


Anchor Automation has taken the FUSS out of commun- 
ications, For business or fun, SIGNALMAN is the ideal modem. 
PRODUCT FEATURES 

ө Direct Connect Modem 

* Built-in RS232C Cable and Connector 

e Self-contained 9V Batter y— Wall plug transformer available. 

e Audible carrier detect signal. 

а Atomatic mode selection 

s Talk/ Data switch. 


s CONNECTS IN SERIES WITH MODULAR HANDSET JACK DN TELEPHONE 


ә [детей with RS232 and Maduar Hasse abies, eliminates need ha buy 
емін — вне ЕНІ 53000 атаға rampi М 


e Uses lowcost 9Vbattery. Eliminatesunsightlycords andneed for "another" 

“АС outlet Optional plug-in transformer available. 

e Audio Transducer eliminates need to view LED to confirmconnection— can 
be placed anywhere (velcro tape provided). 

e Advanced ІС Circuitry eliminates confusion of who is originator — ends 
need to manually switch from Originate to Answer and Vice/Versa. 

s Permits you to listen talk on phone or switch to data communications mode, 

e Permits ru to communicate with most other computer networks. 

s Small 52, Sgt @ righ! TRE you to install the SIGNALMAN anywhere. 

* Lown orcad modem mallet. 


Circle 290 on inquiry card. 


RS232C SPECIFICATIONS 

Data Format Serial, binary. asynchronous. Operate Mode: 

Manual dial. Automatic ANSW/ ORIG selection Data Rate: 0 to 

300 bps, full duplex Modulation: Frequency shift keyed (FSK). 

Line Interface: Direct Сопесі. Data Interface: RS232C. Cable 

to Computer Built-In. 

Transmit Frequency: ORIG ANSW 
MARK 1270 Hz 2225 Hz 
SPACE 1070 Hz 2025 Hz 

Transmit Frequency Accuracy: 0.! %. Transmit Level: -}2dbrn. 


Receive Frequency ORIG ANSW 
MARK 2225 Hz 1270 Hz 
SPACE 2025 Hz 1070 Hz 


Carrier Detect Threshold: -44 арт, plus or minus 2 dbm 
(ORIG). / -46 dbm, plus or minus 2 dbm(ANSW). Carrier Detect 
Indicator: Audible Tone. Power Requirement: Self-Contained 
— QV Transistor Battery” / 110 VAC Through Adapter’, Mech- 
anical: 8° x 4" x l” “Мо! Included 


ВВАМСМКІ 6129.00 


С PRIORITY ONE ELECTRONICS 


BUY WITH CONFIDENCE 
From the Nation’s Largest 


©) HITACHI distributor 


Hitachi Denshi,Ltd. 


single and dual trace, 15 thru 100 MHz. АП high sensitivity 
Hitachi oscilloscopes are built to demanding Hitachi quality 
standards and are backedby a 2-yearwarranty. They're able 
to measure signals as low as |mV/division (with X5 vertical 
magnifier). “5 a specification you wont tid on any other 15 or 
30 MHz scopes, Plus: Z-axis modulation. trace rotation, tront 
panel X-Y operation for all scopemodels, and X!0 sweep 
magnification. And 30 thru 100 MHz oscilloscopes offerinternal 
signaldelay lines. For ease of operation, functionally related 
controls are grouped into three blocks on the color coded front 
panel. Now here's the clincher: For what you'd expect to pay 
more, you actually pay less. Check our scopes betore you 
decide All scopes complete with probes. 


BBHITV302B List 995.00 
30 MHz 
DUAL TRACE 
OSCILLOSCOPE Our Price: $859.00 


TV sync-separator circuit 
.. High-sensilivity ImV/div 
sea (5MH2) 

== | sweep-time magnifier 
(10 times) 

Z-axis input (inlensily 
modulation) 

| Signal delay line 
Comlele with 2 probes 
СНІ, CH2, DUAL, ADD. 
DIFF, Vertical 

Deflection Modes 

X-Y operation 

Trace Rotalion 


Di 


24 42) 


Hitachi... Тһе measure of quality. 
BBHITV 152B DUAL TRACE 1MHz (no delay) 
LIST $735.00 OUR PRICE $650.00 


CÓ — ——— 9 E 


BBHIT-V352 BBHIT-V202 
35MHz DUAL TRACE 20MHz DUAL TRACE 
WITH DELAY 


LIST PRICE: 5115000 
OUR PRICE: $998.00 


LIST PRICE: $850.00 
OUR PRICE: $765.00 


Economically priced 
dual trace oscilloscope 
Square CRT with 
internal graticule 
(illuminated scale) 
High-accuracy vollage 
axis & lime axis set at 
#3% (certitied at 107 

to 35” C) 
High-sensitivity 
ImV/div. Low dritt 

2 Year Warranty 


50 MHz & 100 MHz 
DUAL TRACE WITH 
CALIBRATED TIME DELAY 


Dynamic range 8 div. 
TV sync separator circuit 
Built-in signal delay 
line (V-352) 

X-Y operation 
Sweep-time magnifier 
(10 times) 

Trace rotation system 
Fine adjusting. 
Click-positioning 
function 


BBHIT V550B BBHIT V1050 
50 MHz with 100 MH2 with 
3rd TRACE 3rd & 4th TRACE 
TRIGGER VIEW TRIGGER VIEW 
LIST $1745.00 LIST $2390.00 
SALE SALE 
$1495.00 $1995.00 
SPECIAL PURCHASE P Z 
16 PIN LOW PROFILE IC. T 
C95 SOCKETS 
BBTIG-16LP pkg of 100 ............... башы board $16.00 
BBTIG- 16LP pkg of 1000......................... $120.00 


OEMS Stock up at this LOW PRICE! 


ZERO INSERTION 
FORCE TEST SOCKETS Q 


R . | 
9 25-99 
BBZIP-16 DIP $ 5.50 $5.35 $4.95 
BBZIP-24 DIP $ 7.50 $7.25 $6.95 
BBZIP-40 DIP $10.25 $9.85 $9.50 


MICROCOMPUTER PRODUCTS 


MEMORY 8080 SERIES 
PART NO. PRICE PART NO. PRICE 
BB4116AC20 8/$20.00 ВВІМ5 8080A $5.50 
BB2016P3 8/$100.00 ВВІМ5 8085A $19.95 
BB2114N3L 8/$28.00 X BBDP8212N $2.95 
BB5257N3L 8/$50.00 BBDP8214N $5.25 
BB2732 8/5120.00 X BBDP82I6N $2.95 
BB2716 8/$50.00 — BBDP8224N $3.25 
BB2708 8/$20.00 — BBDP8224-4N ta 

BBDP8226N 3.50 
280 SERIES BBDP8228N $5.55 
BBZ80A $14.95  ppg238N $5.55 
BBZ8OAPIO $14.95  pBBINS8250N $15.00 
BBZ80ADMA $45.00  ppINS8253N $17.95 
BBZ80ASIOO $59.95 BBINS8255N $6.80 
ВВ280А5101 359.95 BBINS8257N $16.45 
ВВ280А4 5102 $59.95 ВВІМ58259М 5 18.00 
UARTS ВВІМ58275М 559.95 
BBAY51013A $5.95 BBINS8279N $49.95 
BBTR1602B $5.95 FLOPPY DISC 7 
BBTRI863 $6.95 CONTROLLER 
ВВІМ6402 $7.95 BBFDI771B-01 $24.95 
BBFDI791B-01 $44.95 


KEITHLEY 


Handheld DMMs For Every 
Application and Budget 


Easy-to-use Rotary Switches 

Large 0.6” LCD displays 

dc Voltage 

ac Voltage 

dc Current 

ac Current 

Resistance 

Diode Test 

ЗА or 44 Digit Accuracy 

Overload Protection 

Externally Accessable Battery & Fuse 

Rugged 0.1” ABS Plastic Case 

Shock-Mounted PC Board 

BBKTH130 +05% ОСУ accuracy. І0М #9 input $124.00 
impedence auto polarity and current 
measurement through 10А 

BBKTH131 Same as BBKTH130 excepi 0.25% ac- 6139.00 
curacy and enhanced band with on 
top ACV ranges 

BBKTH128 See/hear display includes both over/ $139.00 
under thresholdindicator arrows, qud- 
idle tone that operates on all ranges & 
functions. and adjustable threshold. 

ВВКТН135 415 digit. 0.05% accuracy $235.00 

BBKTH870 Thermocouple(TC)based themometer $199.00 

ВВКТН130450# Carrying Case & SlanX handhelds) $ 10.00 


BBKTH1306 Deluxe Carrying Case (handhelds) 5 25.00 
LCD & LED Bench DMMs 

ВВКТН169 314 Digit. LCD Display 5189.00 
ВВКТН176 414 Digit. LCD Display $269.00 
BBKTH179-20A 41/4 Digit. LED Dispay. TRMS $439.00 


BBKTH1793  |EEE-488 Interface(Model 179-20А) $325.00 
See рр. 42-43 of our Engineering Selection Guide in the 
November BYTE for a complete lis! of specifications and 
accessories. 


1M-10A List $104.95 0 


LEDU 955 wi one 


Perfectly balanced fluorescent 
lighting with precision 
magnifier lens. Tough 
thermoplastic shade. 
Easy lens removal. 
New wire clip 
design permils 
easy installation 
and removal ot fluorescent 
tube. Comes with plastic shieid 
to protect tube trom soiling 
and damage. Colors: Gray. Black. 
and Chocolate Brown. Comes with 
one 22 watt T-9 Circline thuorescent 
tube, 3 diopler lens. 10 ibs. 
BBLDUIM IOGY Gray 
BBLDUIM IOBK Black 
BBLDUIM 10CB Brown 


PRIORITY 


9161-B DEERING AVE € CHATSWORTH, CA 91311 


$69.95 Im 


ELECTRONICS == EN 


PROTECT TOUR INVESTMENT 
PROTECT YOUR БАТА WITH 


== E | 
ISOBAR. 


With Built-In Noise Filters and 
Surge Suppressors 


“ey Ж” 
$ | 


ISOLATES SENSITIVE РМО VALUABLE EQUIPMENT FROM: 
Equipment interaction - Damaging High Voltage Spikes - AC 

line noise and hash. ^ 
PROTECTS AGAINST: Voltage transients caused Бу light- 

ning. contaci switching. turn-off of induclive components. 

noise due to electromagnetic coupling. 

USE THE GSC ISOBAR TO ISOLATE: Місгоргосеѕѕог from 
peripherals - Lab insiruments from noisy equipment - Sensi- M 
tive pre-amp or tape deck from power amplifier. 

THE GSC ISOBAR ELIMINATES: Equipment interaction - 
Equipment damage from power line spikes and surges - 

Errors - False printouts - Disk Skips - Audio or video hash. 
FEATURES: Inuctive isolated ground - Sockets individually 

filter isolated - Circuit breaker protected at 15A 

VOLTAGE TRANSIENT SPIKE PROTECTION: 2000 A peak for 

uptoé Sec duration spikes. 1000А, 8/20 бес protection 

trom repeated spikes. . 
LOAD HANDLING: 1875 W max. total load; ІБА per socket. 

INPUT: 125 VAC. 15 amps; standard 3-prong plug. 


Three common outlets built-in circuit breaker, pilot light. 

hang-up bracket and a 6 foot cord. х 
LIST PRICE QUR PRICE 

BBGOFIBAR3 SH. WT. 3 Ibs. 55995 $99.95 


IBAR 46 - Four independently isolated outlets. Built-in ISA 
circuit breaker. pilot light, switch. and ó foot cord 

BBGOFIBAR46 SH.WT.4 Ibs. 57995 $49.95 
IBAR 86 - 8 outlets, grouped to form 4 independenlly isolated 
sels of two. Built in 15A circuit breaker, on/ofi switch, рісі light 
BBGOFIBAR86 SH. WT. 5 Ibs. $84.95 54.95 


IBAR 9RM - Eight rear-mounted outlets groupedto form four 
independently isolated sets of two, plus one non-isolated con- 
venience oullel on front face. 19" rack mount cabinet. Built in 
15A circuit breaker. pilot light, on/ott switch. and 6 foot cord. > 
BBGOFTBAR9RM SH. WT. б ibs. $99.95 $74.95 d 


POWERMATE 


LINE STABILIZERS 
FULLY AUTOMATIC LINE REGULATION OVER AN 85У 
AC TO 125V AC INPUT RANGE, 15 AMPLOADCAPACITY 


5 
Б 


y Re 
Жаз 
Ru 
TRA SERIES SPECIFICATIONS Noe 
€ Constant 115V AC output. ES EUR 
€ 4% output regulation for all combined effects of line S 
and load ARR 
€ 4 or 6 ground 3 prong outlets ERU 
Ф ої. 14 gauge - 3 conductor power cord. | НА 
ө Fully protected against overload К S 
@ Rugged anodized aluminum case. REM RN 


@ Designed for direct wall or floor mounting, or 
bench top use. 
TRA650 500 WATTS, 4 RECEPTICLES 5 
LISTPRICE OUR PRICE TA 
BBGOFTRA650 SH WT. 10 lbs 57995 $69.95 | 
ТВА 1150 1000 WATTS 4 RECEPTICLES 
BBGOFTRAI150 SH WT. 20 Ibs. 5159.95 5139.95 
TRAI650 1500 WATTS, 6 RECEPTICLES 


BBGOFTRAI650 SH. WT. 20 lbs. 523995 5210.00 


қта был ора 4+ 


ORDER TOLL FREE (800) 423-5922 СА, AK, НІ CALL (213) 709-5464 


Terms US, VISA, МС, BAC. Check Money Order. U.S. Funds Only. CAresidenisadd6% Sales Tax MINIMUM PREPAIDORDER $15.00. 
Cinclude MINIMUM SHIPPING & HANDLING of $2.50 forthe first 3 Ibs, plus25¢ foreach additional pound Ordersover50 lbs sent 
freight collect. Justin case. please include your phone no. Prices subject tochange without notice. We will do our best to maintain 
prices through February. 1982. Credit Card orders will be chargedappropriate treight See November BYTE foré0 pageCatalog 
or send 51.00 for yourcopy today. Sale prices are tor prepaid orders only. 


Circle 290 on inquiry card. 


PRIORITY ONE ELECTRONICS 


(ӘЖ) WIRE WRAPPING TOOLS AND WIRE 


“HOBBY” WIRE WRAPPING 
TOOL BATERY POWERED 


ASSEMBLED AND 
age TESTED CABLES 


For .025" (0.63mm) sq post "MODIFIED" WHY CUT? 
wrap, positive indexing anti-overwrapping WHY STRIP? 
device, WHY SLIT? titg 
BBOKMBW2630 Too! $21.95 ч 
BBOKMBC! Batteries WHY NOT.. WRAP е Fully Assembled 
and Charger $14.95 8 Tested s 
ا‎ LES Bit for AWG 309 4.19 © AWG 30 Wire . e Robinson-Nugent 
ыы eee 28 $ 8.49 м бэ; TTE to Popint & Winchester IDC Connectors 
a І i А 5 
Pecan Аг s e : Just Wrap tool With ч | е Many Standard Configurations ў 
Ше з МСАО Batteries, not included М STAR гало neguen One 50 Ft Roll of Wire e Custom lengths and combinations available 
HOBBY WRAP e Built in Cut Off | DOLOR | PART NO. DIP JUMPERS 
TOOLS € Easy Loading of Wire Available with 14, 16, 24 апа 40 contacts. Mates with 
ko e Available Wire Colors: : standard IC socket. 
MODIFIED Blue, White, Red & Yellow BBP&C 14P36 74 PIN DIP JUMPER 36°SGL. $ 4.00 
BBP&C 14Р06Р 74 PIN DIP JUMPER O6"DBL. $ 4.60 
- т BBP&C 14РІ2: 74 PIN DIP JUMPER 12°DBL. $ 4.15 
En. Ч ried اا‎ m BOPGC 14PIBP 74 PIN DIP JUMPER 1870841. $ 4.85 
BBP&C 14P24P 74 PIN DIP JUMPER 24"DBL. $ 5.10 
| _PEOKMWSU3OM — Modifed Wrap — 5849 : «ы аны dE BBPBC MP36P 14 PIN DIP JUMPER 36"DBL. — $ 550 
BW928 INDUSTRIAL WRAPPING TOOL © Rol of White Wre 50 ft ВӘРБС 16P36 16 PIN DIP JUMPER 36SGL. $ 450 
GREAT FOR € Roll of Yellow Wue, 50 ft BBP&C 16P06P 76 РІМ DIP JUMPER 06"DBL. $ 4.90 
PRODUCTION! ai Е" е Roli of Red Wire. 50 1 BBP&C 16Р12Р 1ӨРІМ DIP JUMPER 12"DBL. $ 5.20 
ә Accepts Industrial Bits & Sleeves E © Unwrapping Tool ييي‎ МЕ p EIN и OARE А y SE : ыры 
Gardner D ма! . . 
bine е жн ST WRAP SERA BBPBC IDP36P 76 PIN DIP JUMPER 36"DBL. $ 6.05 
e Modified Wrap BBP&C24P36 24 PIN DIP JUMPER 36"SGL. $ 6.50 
e Back-Force available (Recommended tor #30) | ВВРБС 24р06р 24 PIN DIP JUMPER 06"DBL. $ 7.50 
| PART NO. DESCRIPTION PRICE: JUST WRAP REPLACEMENT ROLLS BBPGC 24P12F 24 PIN DIP JUMPER 12°DBL. $ 7.15 
| BBOKMBW928 Tool $84.95 | BBOKMRJWB Blue Wire 501 roll 3.49 BBPBC24PIBP 24 PIN DIP JUMPER 18'DBL. $ 8.05 
BBOKMBWS288F Тоо! (with Backforce) 589.95 BBOKMRJWW WhiteWire 501704 3.49 BBPBC24P24P 24 PIN DIP JUMPER 24"DBL $ 8.35 
BBOKMBT30! 3:30 Bit and Sleeve $34.95 ya BBOKMRJWY Yellow Wire 50 ft rol 3.49 BBPBC 24P36P 24 PIN DIP JUMPER 36'DBL. 5 8.95 
paokanci Batteries & Charger 914.95 а 4 fed Wre SO А... ВВРЕС 40P36 40 PIN DIP JUMPER 36SGL. $1050 
TRI-COLOR DISPENSER BBPBC 40P06P 40 PIN DIP JUMPER 06'DBL. $11.35 
e 3 Rolls of Wire in one dispenser UNWRAP TOOL FOR JUST WRAP ВВРЕС 40P12P 40 PIN DIP JUMPER 12°DBL. $11.85 
; BBOKMJUWI Unwrapping Ton 378 ВВРЕС 40PIBP 40 PIN DIP JUMPER 18°DBL. $12.35 
Y een d ERA ВВРЕС 40P24P 40 PIN DIP JUMPER 24'DBL. $12.80 
| WIR BBPGC 40P36P 40 PIN DIP JUMPER 36'DBL. $13.75 
| е AWG 30 (0.25mm) KYNAR Insulated Wire : and 
i e Built-in Plunger cuts wire todesiredtength Е Roll-of AWG 30 ҚҰМАН: wire CARD EDGE JUMPE RS 
е Built-in Stripper strips t" of insulation el | Mate with standard 0.62" РС boards 
e Refillable (for refills, see below) € Butin Plunger cuts wire to desired length BBP&C 20636 20 PIN CARD EDGE 36"SGL. $ 125 
BBOKMWOJOTRI Tri-Color Dispenser $8.49 ө шп SIDE smps ee BEPGC 20E36E 20 P/N CARD EDGE 36"DBL. $1095 
BBÜKMR3OTRI ^ Replacement Rolls $6.49. € Refillable (For гей, see 02%) BBP&C25E36 26 PIN CARD EDGE 36"SGL. $ 8.50 
BHÜKMWO30B Bie Wire $5.49 BBPGC 26E36E 26 PIN CARD EDGE 36"DBL. $12.40 
r == 1 ^" 
a gi ШЕГЕНІ ven T BBPBC34E36 34 PIN CARD EDGE 36"SGL. $10.50 
BEPGC 34E36E 34 PIN CARD EDGE 36"DBL. $15.15 
ы bee BBOKMWOSOW — White Wire 6.49 BBP&C 40:36 40 РІМ CARD EDGE 36'SGL. $12.25 
BBOKMWO30R RedWire 8.49 BBPGC 40E36E 40 PIN CARD EDGE 36" DBL. $17.50 
س‎ BBP6C 50E36 50 PIN CARD EDGE 36"SGL. $15.00 
DISPENSER REPLACEMENT ROLLS BBPGC 50ЕЗБЕЕ 50 PIN CARD EDGE 36"DBL. $21.65 


Wire for wire-wrapping AWG-36 (0 25mm) КҮМАН" 
wire 50 ft roll, silver plated, solid conductor. easy 


SOCKET JUMPERS 


Mates with two rows of posts on .100" centers 


| 
ыа 4 


stripping, ВӘРБС 20535 20 PIN SOCKET 36"SGL. $ 5.50 
BBPGSOSOU ^ 30-AWG Biue SO IL roll — $3.49 BBP&C 205365 20 PIN SOCKET 36"DBL. $ 7.50 
Е WK-7 ІС INSERTION BBPESOSOY  30-AWG Yellow 50 ff roll 3.49 ВВРБС 265236 26 PIN SOCKET 36"SGL. $ 6.95 
em BBOKMWK 7 Complete IC Inserter/Extractor Kit $34.95 ВВР550504 —— 30-AWGWnMeSÜ {trol 3.49 BBPGC 265365 26 PIN SOCKET 36"DBL. 5 9.40 
ee INOIVIDUAL COMPONENTS | BBPGSOSOR З0-АМС Red 50 ft rol 3.49 B8PEC 34836 34 PIN SOCKET 367501. $ 8.85 
Mm BBOKMMOS1416 14-16 Pin MOS CMOS Sale Inserter 8.95 қ 
eee BBDKMMOS2428 24-28 Pin MOS CMOS Sale inserter $ 8.95 BE UNE арала Малда 4 
M oe BBOKMMOS40 36-40 Pin MOS CMOS Sale Inserter $ 9.95 : 0000 aE 
22 - өнсін МЕРЕ ыглай: Tia $ 105 16 5 1617 BBPBC 405365 40 PIN SOCKET 36"DBL. $13.40 
Е BBOKMEX2 24-40 Pin CMOS SAle Extractor Tool $ 9.95 MEE fon SOCKET 99 SG: 1208 
RE Р 141 PhD AC keene : 3 Wrap-ID ВВРЕС 505365 50 PIN SOCKET 36"DBL. $17.05 
525 арыл Pal. Pend "D" CONNECTORS 
Е Mates with any standard female DB25 "D" 
ЕЕ ا‎ DELE ЖИЙ Post 2109 87 Subminiature Connector 
I ma irpan бз раган ши 
К Y EAR i m Mis 25 per "M SOCKET WRAP — ID НВРБС 250PI20P 25 PIN IDB25P 12"DBL. $18.25 
d ым НЫ ++ Shoped onto socket before wrapping to identity pins BBPGC 250PIBÜP 25 PIN /ОВ25Р 18"DBL. $18.55 
2 BBOKMWWT3 ICSocketTerminal 55.20 PART NO. PKG. QTY. PRICE PARTNO. PKG, QTY. PRICE BBP&C 250P240P 25 PIN IDB25P 24"DBL. $18.85 
: 4 gBOKMWWT4 DBL Sided Terminal $2.19 BBOKMIAIO 10 — $1.60 — BBDKMI4IDIOD 100 — $8.95 BBPGC 250P960P 25 PIN /ОВ25Р 36"DBL. $19.45 
| TERMINAL INSERTING TOOL FOR ABOVE: BBOKMINS1 $2.98 BBORMISID 0 теат Зе (008.36 BAPGC 250РЕ00Р 25 PIN /0825Р 60"DBL. $20.65 
p > PB TERMINAL STRIPS.» | Seo 0 ges ошно 0 8% SPECIAL COMBINATIONS 
| : The TS strips provide positive screw activated ABOKM2410 4 169 ВВ0КМ241050 50 9 95 Designedtomeet the needs of computer /бапа Ғіорру бізк 
| clamping acdtion, accomodate wire sizes 14- BBDKM281D 5 1.69 BBDKM2850 50 9.95 intertacing. 
| 30 AWG (1.8-0.24тт) Pins are solder plated BBOKMADID 6 169  BBOKM4025 25 895 BBP&C 2650605 26 PIN SOCKET/25 РІМ 108255 06" $13.70 
| copper. 042 inch (1mm) diameter on 200 inch BBP&^ 2651205 26 PIN SOCKET/25 PIN IDB25S 12" $14.05 
(5mm) centers. BBP&C 2651905 26 PIN SOCKET/25 PIN IDB25S 18" $14.35 
BBOKMTSA 4-Pole $1.98 PRB-1 DIGITAL LOGIC PROBE BBP&C 2652405 26 PIN SOCKET/25 РІМ 108255 24" $14.65 
DBOKMTS 8-Pole $2.98 Compatible with all logic families using a 4 to 15V power supply. Threshhoids BBP&C 26$350$ 26 P/N SOCKET/25 РІМ IDB25S 36" $15.30 
BBDKMTS12 12-Pole $3.98 automatically programmed. Visual indication of logic levels to show high, low, bad BBPGC 2556005 26 PIN SOCKET/25 PIN IDB25S 60" $16.55 
MODULAR TERMINAL STRIPS level or open circuit looic oulses. : 
ege anao Mie Ae id Ө 10 nsec. pulse responses ВВРЕС 250Р060525 PIN IDB25F/IDB25S 06" $18.80 
Pct eto ee agas © 120K input impedance BBPGC 250P120525 PIN !DB25P/IDB25S 12 $19.10 
TOU [000 сопотт 0 5 ашан cle memory. FON BBPGC 250Р180525 P/N !DB25P/IDB25S 18" $19.40 
JP ares "е рано PUCES нат ое сар E FEE ох ВВРБС 250P240$ 25 Р/М/0825Р/108255 24" $19.75 
if КЕШЕ, C Fm PSL-1 LOGIC PULSAR. | ВВРЕС 250360525 PIN IDB25P/1DB25S 36" $20.35 
PC BOARD Superimposes a pulse train (20рр5) or a single BBP&C 250600525 P/N !DB25P/IDB25S 60" $21.60 
Thed x 45 x 1/18 inch board is made of glass edu circuit node under test without un- 8BP&C 50-065 50 P/N CARD EDGE/SOCKET 06" $16.35 
coated EPOXY Laminated and features solder @Automatic polarity sensing ВӨР6С 50125 50 PIN CARD EDGE/SOCKET 12" $16.95 
coated 1 02. copper pads. The board has € 2 us pulse width BBPBC 5018$ 50 PIN CARD EDGE/SOCKET 18" 517.55 
or with contacts on standard 156 spacing, ШРЫ Doi Le eae eines ВВРЕС 50Е385 50 PIN CARD EDGE/SOCKET 36" $1935 
BBÜXMHPCBI Hobby Board $5.49 BBOKMPLS| Logic Pulser BBPGC 50Е605 50 PIN CARD EDGE/SOCKET 60" $21.75 
VACUUM VISE BBPGC 34548Е30Е34 PIN SOCKET/CARD EDGE 48'/30" $22.95 
Unique vacuum based fight duiy vise for РІ DESOLDERING PUMP BEPGC 34560Е30Е34 PIN SOCKET/CARD EDGE 60'730" $23.95 
memi Rape AB cc Гү set taas ИЫК Seog | mcasutacso rv SOCKEVOARO ЕСЕ кусо sum 
(38mm) wide jaws. 1% (32mm) travel for оп each stroke. Suction precisely regulated for BBPGC 34548EX4 34 PIN SOCKET/EDGE CARD X 4 $34.95 
maximum versatility. Also features crew lugs reliable desoldering without damage to delicate ` 
Мұсаны атар На жақы шынды circuitry, BBP&C 34S6DEX4 34 PIN SOCKET/EDGE CARD X 4 $35.95 
included) PART HO. DESCRIPTION PRICE BBPBC 50S4BEX4 50 PIN SOCKET/EDGE CARD X 4 551.95 
ЖШШЕ agai wie $3.70 8BOKMPI  Desoldering Pump 511.25 88PBC 50550ЕХ4 50 РІМ SOCKET/EDGE CARD X 4 $52.95 


Circle 291 on inquiry card. 


PRIORITY ONE ELECTRONICS 


nae TOON SON 
d MOUGLiAT INE 


& WINCHESTER 
EDGECARD CONNECTOR 


Л" Spacing, Crimps onto cable with ordinary vise & mates with standard 
.062" Card Edge. 


NO. OF PRICE 
PART ND. PINS 1-9 10-24 25-99 100-249 
BBRNIOE2U 10/20 4.35 4.00 3.30 3.00 
BEBRNIDE2B 13/26 9.00 4.50 5.75 3.25 
BBRNIDE34 17/34 6.00 5.40 4.50 4.00 
BBRNIOE 40 20/40 6.90 6.20 5.30 4.80 
BBRNIDESU 25/50 1.25 6.80 5.90 9.30 


SOCKET CONNECTOR 


Stt mmi HH mimm 


A" Spacing. Crimps onto cable with ordinary vise & mounts to header sold 
NO. OF 


PRICE 
PART NO. PINS 1-9 10-24 25-99 100-249 
BBRNIDS2U 10/20 2.15 2.50 1.85 1.70 
BBRNIS26 13/26 3.80 3.20 2.40 2.20 
BBRNIS 34 17/34 4.50 4.20 3.10 2.90 
BBRNIS40 20/40 9.40 5.00 3.55 3.30 
BBRNISSU 25/50 6.50 6.00 4.60 4,20 


Pee Pe roe we hs РГЕ УЕ 


t 
ж > ной 


“гт а и. fly ғ. 
Pla PiN а ега Let BIMIRE’ eli ото: pee № 


ZEN 
E | 
11 | | | | | |! 
‚1” Spacing. Mounts on РС Board & Mates with IDS Sockel above, 


RIGHT ANGLE SOLDERTAIL GOLD HEADER 


ШТ 
ІШІ 


PART NO. 1-9 10-24 25-99 100-249 
BBRNSIDHZ2DSR 1.90 1.60 1.20 1.00 
B8RNSIOHZ26SR 2.25 2.00 1.55 1.30 
BBRNSIOH34SR 2.95 2.60 2.05 1.70 
BBRNSIDHAOSR 3.50 3.00 2.40 2.10 
BBRNSIOHSOSR 4.30 3.60 3.00 2.55 
RIGHT ANGLE WIRE WRAP GOLD HEADER 
PART NO. 1-9 10-24 25-99 100-249 
BBRNIDH2OWR 4.18 3.60 2.75 2.40 
BBANIDHZ6WA §.30 4.30 3.60 3.10 
BBRNIOH34WR 5.95 5.00 4.15 3.70 
BBRNIOH40WR 7.00 6.00 4.80 4,30 
BBRNIDHSDWR 1.35 6.80 6.15 5.20 


Straspht headers are aso avadable M the above prices. 
Drop the А trom mo ere) cf Une part number tc specity Strah 
HBR ME S24 


Header Euri Bars (Package of 4| i0 


E RIBBON CABLE à 


— 


—-—-—— 7 -—— 


COLOR CODED LAMINATED CABLE FOR INSULATION 
DISPLACEMENT 28 GUAGE, 7 STRAND 


NO. OF PRICE PER SPOOL /C 
PART NO. CONDUCTORS 10 Ft. 100 FI. 
BBIDCOSCC* g 3.80 30.00 
BBIDCIACC* 14 4.75 40.00 
BBIDCIBCC* 16 5.50 45.00 
BBIOC20CC* 20 7.00 60.00 
BBIOC25CC* 25 8.50 72.00 
BBIDC2BCC* 26 8.50 72.00 
BBIDC34CC* 34 11.00 · 100.00 
BBIOC4DCC* 40 13.00 115.00 
881025066" 50 16.00 145.00 


GRAY LAMINATED CABLE FOR INSULATION DISPLACEMENT 
28 Gauge 7 Strand 


NO. OF PRICE PER SPOOL /C 
PART NO. CONDUCTORS 10 Ft. 100 Ft. 
В81060967" 9 2.50 18.05 
88IDCI46Y* 14 3.50 28.00 
BBIOCIBGY* 16 4.00 32.00 
BBIOD2U06Y* 20 4.80 40.00 
BBIOC256Y* 25 6.00 50.00 
В810с2667* 26 6.00 50.00 
ВВІ0С3467* 34 8.30 66.00 
BBIDCADGY* 40 10.00 77.00 
BBIOCSOGY* 50 12.00 85.00 

“Acid "/C" ta Part No. tor 100 Fi. Spool 
master charge ELE PRIORITY 


Terms US VELA, М: ВАС Check Money Order, US 


Include MINIMUM SHIPPING & HANBLING of 5250 for the first 3 Ibs.. plus 25¢ for each additional pound. Orders over 50 bs. sent 
freight collect Just in case, please include your phone no. Prices subject to change without notice. We will do our besl lo maintain 


Connectors, Ph 


D-SUBMINIATURE CONNECTORS 


Sotder Style solders onto cale, IDC. Style crimps onto cable with vise. 


INSULATION DISPLACEMENT TYPE 


P = Plug. Male Type - S = Socket. Female Type - C = Cover Hood 


NO. OF 
PART НО, PINS 1-9 10-24 25-94 100-248 
BBIDCOE9P 9 4.20 4.00 3.50 3.20 
BBIDCOESS 9 4.50 4.20 3.80 3.40 
BBIOCDESC 9 1.25 1.10 1.00 .95 
BBIDCDATSP 15 4.35 4.20 3.75 3.40 
BBIOCOATSS 15 9.00 4.85 4.35 3.80 
BBIDCDATSC 15 1.40 1.28 1.10 95 
ВВЇПС0В25Р 25 6.25 5.00 5.20 4.70 
BBIOCOB25S 25 6.60 6.35 9.50 9.00 
В810608250 25 1.60 1.50 1.35 1.20 
BBIDCUC37P 37 8.80 8.00 1.20 6.40 
BBIDCDC37S 37 11.00 10.25 9.20 8.20 
8810605376 3? 2.25 2.20 1.80 1.60 
SOLDER TYPE 

PART НО. DESCRIPTION PRICE 

18 10-24 25-09 
BBCNOOESP 9 Pin Male $2.10 $1.90 51.70 
BBCNÜDESS 9 Pin Female 52.10 52.40 52.10 
BBCNOOESC 9 Pin Cover $1.50 $125 $1.10 
BBCNDDAISP 15 Pin Male $2.75 82.45 $2.15 
BBCNOUAISS 15 Pin Female $3.95 53.60 $3.20 
BBCNOOATSC 15 Pin Cover $1.50 $1.30 $1.10 
BBCNDOB2SP 25 Pin Male $3.00 $2.75 52.25 


* BBCNDDB25P 100 pcs at $1.95 ea ж 
ВВСН008255 25 Pin Female $4.00 $375 5200 
ж BBCNDDB25S 100 pcs at 82.95 ea ж 


Sockets 


ICN SERIES GOLD 
3 LEVEL WIRE WRAF 
SOCKETS 


e 10 +£ in GOLD Plated Pins 
Deep Chamfered Closed Ent 
Contacts 

è RN Side Wipe Contact Design 

® Phosphor Bronze Contact Material 


| Ж tei | * Terminal Barbs Allow Self-lock into 
ГЇЛ | PC Board 
|» Rugged Socket Body Design 
| [| i> Deep Chamtered Closed Entry Contacts 


PRICE 
PARTNO. PINS 1-9 10-24 25-99 100-249 250.899 
BBRNSUBWWG В 60 55 48 45 A 
BBRNSIAWWB 14 .78 70 .65 .95 AB 
ABANSIGWWE 16 .85 ‚75 70 .60 52 
BBANSIBWWE 18 1.00 .90 ,80 18 21 
BBRNS2DWW& 20 120 1.05 .98 .91 Bt 
BBRNS22WWG 22 138 1.25 1.15 1.05 49 
BBRNS24WWG 24 1.35 1.25 1.15 1,05 49 
BBRNS28WWG 28 1.70 1.55 1.40 1.34 1.23 
BBRNSA0WWG 40 220 205 1.85 1.60 1.50 
GOLDPLATEDCONTACTS NEW! 
SELECTIVE PLATED 
PINS THAT WILL SAVE 
YOU MONEY BY 
TIN HAVING GOLD ONLY 
PLATED WHERE IT COUNTS! 
TAILS Same as above except pins 
~ == are selectively plated. 
s PRICE 
1-8 10-24 25-99 100-24 250-95 
ЛІП ТЕН 55 (50 ‚45 ‚41 ‚41 
BBRNSIATWW {4 .65 .55 .50 Eri .44 
BBRNSIGTWW it ‚15 ‚65 ‚52 151 ‚46 
BBRNSISTWW 12 ‚80 .19 25 70 .65 
B8RHS20TWW 20 1.10 .95 .91 .B? .B2 
BBRNS22TWW 22 125 1.15 1.05 .94 ‚ВЧ 
BBRNS24TWW 24 125 1.15 1.05 95 ‚ВЧ 
BBRNS2BTWW 28 180 1.45 1.35 1.28 1.15 
BBRNSAUTWW iC 2.00 1.80 1.60 1.40 1.30 


Call tor RN High Reliability Wire Wrap Sockets 


page 


PRECUT WIRE WRAP WIRE 


ВВСМ00851226 2 Pc. Black Hood $1.90 $1.65 $1.45 
BBCNODB51212 1 Pc. Grey Hood $1.60 $145 $1.30 
BOCNOP25H 2 Рс. Grey Hood 5150 5125 $1.10 
BOCNDOC37P 31 Pin Male $5.80 55.10 $4.45 
BBCNOOC37S 31 Pin Female $8.70 $7.70 $6.70 
BBCNOUDC37C 31 Pin Cover 51.80 51.55 51.30 
BBCNOODSUP 50 Pin Male $8.75 $7.75 56.70 
88085000505 50 Pin Female $11.65 $10.25 — $8.90 
88085000506 50 Pin Cover $2.00 $1.80 $1.60 
ВВСМ0020418 Hardware Set 2 Pr. 5100 $ .80 $ .70 
RS232, DB25P, EIA 
BBCNDRS232BF Class 1 Cable B Con. 8 Fi$19.95 $17.95 $15.95 
BBCNO5730360 Cent. 700 Series/Epson $9.00 $7.50 $8.00 
Printer Conn. 
881065730360 IDC Version ot Above $9.95 89.00 58.00 


oem 
DIP PLUGS | 


л" Spacing, Crimps onto cable with ordinary vise & plugs into standard IC 
Socket. 


NU. OF 
PART НО, PINS 1-9 10-24 25-99 100-249 
BBRNIOP14 14 1.50 1.40 1.25 1.10 
ВӨНМІЙРІБ 16 1,70 1.60 1.45 1.30 
BBRNIDP24 24 2.50 2.20 2.00 1.80 
BBRNIDP4AO 40 4.15 3.65 3.30 3.00 


RN ICU Series Solder Tail Sockets 


End side stackable. t.o w profile Closed Entry. Lead Entry has 
RN "EZ" Entry teature to quide IC leads into socket. Standoft to 
+ $4 | 4 {к facilitate board cleaning. Self lock leads hold Socket firmly іп 
place while soldering, Contact's lang movement arm provides 
low insertion force. Nonna) force of contact combined with 
uncoiling force provide high retention (making socket vibration 
resistant}. Gas tight. Tin Plated. 
10-49 100-499 — 1.0004- 
PART NO. PINS 14 50:09 500-999 
BBANSDBLP 08 N/A Л5 10 Па 07 06 
BBANSI4LP АНД 18 15 14 12 .11 
BBRNSIGLP 16 N/A 20 .18 16,13 112 
BBRNSIBLP 18 .30 25 .22 18 15 13 
ВӨАНЗ201Р 20 .30 25 .23 20 17 
ВВНН5271ІР 22 35 30 25 22 10 17 
BBRNS24LP 24 40 ,25 .30 24 20 18 
BBRMS2BLP 28 45 40 35 28 24 2t 
BOANS40LP 40 50 45 .42 .40 .35 3l 
‘MINIMUM ORDER $1.00 Per Line Item 
sall tor RN High Reliability Solder Sockets 


ELECTRONIC 


мЕН 


ШЕШЕ 0101-58 DEERING AVE. e CHATSWORTH, СА 9131 
ORDER TOLL FREE (800) 423-5922 CA, AK, HI CALL (213) 709-5464 


Кост Sales Тах MIN} PREPAIDORDERS1500 


prices through Vetbrurinz, 1982 SOCK and CONNECTOR prices based on GOLN nolexceedming $700.00 per o2.CredilCard 


orders will be charged npproprinie {freight 


Circle 291 on inquiry card 


Precut Wire Save Time and 
Costs Less Than Wire on Spools 


Куг precut млге All lengths are overall. іпсішіп 
and lengths cannot he mixed for quantity pricing Choose fron colors Red ІН) 
Bfue (U) Black (В) and Yellow (ү) 


iC /0 /M : 
1D0/Tube 5OS/Tebe 8006 /Taba 
ШЕГІР 37” 23 25.00 93.39 $0.18 
BBPGPD30t* 30 1.43 4.25 5.78 
ВЕРЕР025:4 25 1.51 4,57 7.37 
BBPGPD40t* 40 1.55 4.88 7.94 
BBPEPO45t* 45 1.63 5.21 8,54 
ВВРЕР0504" 50 1.69 5.54 9.13 
ВВРЫР055{* 55 1.74 5.92 9.72 
ВВРЕР05044 60 1.82 6.23 10.31 
ВЕРЕР070:4 70 2,19 7.44 12.44 
sepeposot* 680 2.35 В 12 13.79 
8ВРЕР091:4 20 2.46 8,92 15.01 
BBPBPIOOf* 100 2.63 9,58 16.28 


t Specily package size when ordering: 100 (С). 500 (0). 1000 (М) 
* Specify color w ien ordering. REO (Aj. BLUE (U). BLACK [8]. à 


——À Ó————— M à —À— ga. 
2 


کک ا س kkk‏ 


ES 


BBPEPWKI* $9.95 | BBPGPWK3* 
CONTAINS CONTAINS 
200 3" 00 4" | 250 21” 500 ay 
200 3' 100 5 500 3 500 5- 
100 4 100 t 500 34^ 500 sy 
BOPGPWK2* $2 95| 500 4° 500 6 
CONTAINS BBPEPWK4* 1114. 
250 2'. 250 t CONTAINS 
500 T 100 5. 500 29 1000 4” 
500 37 100 6" 1000 37 1000 57 
500 4" 100 6 1000 99 1000 5 
250 4'e 100 7 :000 4" 1000 Б 


‘Wire kit аѕѕогітеліѕ are available in the 4 colors mentoned above 


along with a rainbow assortment. Use color code (А) for the rainbow 


= — oe 
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As Seen on “Good Morning America" 


Replaces the Telephone Ringer Bell 


INTERSIL 


' " | 7400 МИ 


Phone Fines) 


with a Selection of 30 Familiar Tunes B part No. Function 
SN7472N в 7045ІРІ CMOS Precision Timer 14.95 
ENN SN7473N : و‎ THSEV/KIt * Stopwatch Chip, XTL 24.95 
SN7402N SN7474N Е SIN74160IN =e, 7106CPL 3v? Digit A/D (LCD Drive} 16.95 
SN7403N . SN7475N SN74I161N ер П(БЕМ/КИ” ІС, Circuit Board, Display 34.95 
SN7404N SN7476N SN74162N VIE V Ai 3% Digit А/О (EOD r2 
í SN7479N E SN74163N ІС, Circuit Board, Display Ё 
SNMEN E SNMEN 2. SN74164N Telephone — PTEM Ұш 7I6CPL. 3: Digit А/О LCO Dis. HLD., 18.95 
SIN7407IN : SN7482N Е SN74165N СРЕ зу; Digit A/D LEO ОБ. HLD. p 
SIN7408IN . SN7483N А 547416604 Баса Шәй enit таг of fhe Коил tunes: Low Battery Volt Indicator 2.2 
SINMOBM . SN7485N . SN74167N * Rule Brittania » Close deerant T Greensieeves = Pomp & Circumstance IPG CMOS LED Stopwatch/Timer 12.95 
SN7410N Е SN M86N SN74170N » O Canada » Happy Birthda » LO aloi * William Tall Overture 7TWSEV/Kit* Stopwatch Chip, XTL 19.95 
SIN7411N А SN7489N SN74172N “ Colonel Bogey =» Wedding March a Eyas of Texas a Bach T occata in D Minor 7206CJPE Tone Generator 5.15 
SIN7412IN SN7490N 5741733 a Westminister Chimes * Jingle Bells * Star Spangled Banner е Shave and a Haircut 726 CEV/Kit* Tone Generator Chip, XTL 12.95 
SN7413N SN7491N SN74174N » Mexican Hat Dance a Auld Lang Syne » Oranges and Lemons = Blue Danube Waliz 72074 IPO Osclitator Controller 6.50 
» Twinkie. Twinkie Little Star a Soldiers Chorus e» Wiihelmus » Beethoven's 51h 7AEV/Kkit* F C Chip, XTL 13.95 
SN7414N М 514749214 . 51474175 = Deutschlandlied «Sailors Hornpipe = Mozart Sonala = La Marseillaise / rea. Counter Chip, А 
SN7416N : SN7493N SN74176N « God Save the Queen » Charge! 72081Р! Seven Decade Counter 17.95 
FEATURES 72081P.A Clock Generato 2,95 
SN7417N SINTISAN Ы SN74177N Replaces monotonous telephone ringer bell, Easily connects to any standard telephone. Can be used Ip € erorar 
SN7420N 4 514749514 : 54741794 alongside regular phone ог герізсе a remote ringer elsewhere іп building or outside. FCC approved. Can ba 7215 IPG z 4 Func. CMDS Stopwatch CKT 13.95 
SIN7421IN . SN7496N . SN74180N used on any telephone system — worldwide, Use a Фійогвпі ішпе 10 identity extension phones, 7215E V/Kit 4 Func. Stopwatch Chip, XTL 19.95 
5474224 5474974 А SN7418IN Microprocessor controlled, Adjustable volume control and variable tune speed control. Operates on lwo 7216A1JI 8-Digit Univ. Counter C.A. 32.00 
SN7423N SN74100N | 54741824 9-volt batteries ог AC Adapter (not Included), HREN. 8-Digit Freq. Counter С.А. 26.95 
SN742SN : SN74104N Е 59741843 E DU Хо i 72160 8-Diagit Freq. Counter С.С. 21.95 
SN7426N : SN74105N ] SN74185N x aaoo Tunes A аа وون‎ . e 25 72171JI 4-Diglt LED Up/Oown Counter 12.95 
SN7427N SN74107N : SIN74190IN p Шагаа айга ty aa $ 9 9 & RE X € 9o Pom ee . 7218C | JI 8-Digit Univ. LED Drive 10.95 
SN7428N Е 574091 * 54741914 ZAR со 4W Digit Up Counter ORI Ti 
2 ТҮ y 72264 -Digit Univ. Counter 31.95 
ам E ДОМ К аре — IH» DISCRETE LEDS eaa — Gi: Red/Green ees: Sy uaction сочине рне; ae us 
" T n Prog. Timer/Counter , 
ЫМАМ SHEN NTIN Re area ТЫ ММ ши. Diffused Bi-Color LED Т2421ЈА CMOS Divide-by-25 RC Timer 2.08 
54243814 SN74123N SN74195N XC556G .200" green 4/0 XC209R .125" red 5/$1 ТЖЕ D. NAA T: CUM 6.00 
51474394 . SNIN . SN74196N XC556Y .200" yellow 4/51 XC209G 125" green 4/51 | PartNo, 1-99 КЕПЕ Chae REM та Timar 25 
SN7440N - SN74126N 514741974 ХС556С .200" clear 4/0 XC209Y 12" yellow 4/9] | хСҺАЗ1 79 ж ТОРА Сырат Timer (à m 275-771 
SN7442N SN74136N : SN74199N XC22G .200” green 4/51 XC526G .185" green 4/91 а ------------ J6llBCPA CMOS O пача р А SMV a 
SN7443N 1. SN7414IN . 547422174 XC22Y .200" yellow 4/$1 | XCS26Y .185" yellow 4/$1 JE ааа SE acs. | scioacea CMDS со тө Ext Cmur EMV 295 
арқы), SN AIO | ape rin MVIOB .170" red 4/51 ХС526С .185" clear — 4/81 | RL.2..$.39e2.0r3/$1.00 | 1621вСРА CMOS Qual Op Amp Comp. SMV 395 
5М474440. SNIN 3. SN74279N С.А.- Common Anode DISPLAY LEDS CC. Common Cathode 7631CCPE CMDS Tr! Op Amp Comp. 10МУ 5.35 
SIN7447N К 5М741454  . SN74283N О.О. — Double Digit RHO — Right Hand Decimal | 7641CCPO CMOS Quad Op Amp Comp. 10МУ 7.50 
SN7MBN — 5М744740 1. 514742841 Type Polarity Ht Price | Type Polarity Ht Price | 7 ССРО аман то eae 
5474504 І SN74148N 1. 53742853 MAN 1 C.A.—red 270 2595 DLG50)  C.A.—green 500 125 B038C CPD Wavdlorm Generator 1.95 
SNMSIN . 519741504 1. 51474365 MAN2 5х7 D.M.—red 30 — 495 | ози C.C.—red 59 15 | smossccPE Monotithic Logarithmic Amp 21.60 
SN7453N , SN74151N SIN74355IN MAN 3 C.C.—red 125 25 DL 707 C. A, —red 300 1.5 BICCA S0ppm Вапа-САР Volt Ref. Diode 2.50 
SN71454N Е SN74152N — . SIN74367N MANS2 С.А.-огееп 300 .99 DL728 C.C.—red 500 1,9 B2lICPA Volt Ref/indicator 2.95 
SIN7459A қ SN74153N . SN74368N MAN 54 — C.C.—green а 98 OL74l C.A.—red ‘600 125 8212СРА Voit Ref/Indicator 
SN7460N . SN7454N 1. SN74390N МАМ 71 C.A.—red 30 2.5 | руу] С.А —red %00 149 
5474704 SNMISSN . SN74393N MAN72  C.A.—red 00 75 | DLO C.C.—red 600 14 
MAN 74 C.C.—red 300 1.25 0108647 C. A.—orange .800 1.49 
74L 5192 MAN 82 C.A,—yeltow 4 .49 OLO8s0 C.C.—orange .800 1.49 
MAN B4 C.C,—yellow .300 499 OL33B C.C.—red 110 45 


241 592 


МАМ 360 С.А.-огапде 300 .49 FNO358 С.С. £1 4357 199 
MAN 3630 C.A.—orange + 1 .300 99 FNO357 C.C. 13657 35 
MAN 3640 С.С.-огапде 300 :98 FNOSO0 С.С. (FIND503) 500 99 
MAN 410 С.А.-огапде 400 -99 FND50 С.А. (F NO510) 500 .99 
MAN 6610 C.4.—orange—OD .560 ‚99 HDSP-3401 C.A.—red 800 1.50 
MAN 6530 C.A.—orange + 1 .560 99 HDSP-3403 C.C.—red 4800 150 


МАМ 6640 C.C.—orange—OD .560 498 НОвР-3406 С.С. геа *1. 800 

MAN 6650 C,C.—orange + 1 -550 59 5082-7751 C.A.,R.H.D.—red .430 1.25 
MAN 6660 C. A.—orange -560 .93 5082-7760 C.C.R.H.D.—-red .430 1.25 
MAN 610 C.A.,—red—OD „560 -98 5082-7300 4х7 Numeric{RHO).600 2204 
MAN 6740  C.C.—red—DO .56n .98 5082-7302 4x} Numeric (LHO).600 22.00 
MAN 6750 C.C.—red + 1 560 199 5082-7340 4x7Hxdcl.(0-9/A-F).600 72.50 
DLO304 C.C.—orange .300 125 4N28 Photo XsistorOpto-Iscl.* ‚69 
DLO307 C. A.—orange .300 1,25 LIT-1 Photo Xsistor Opto-Isol. „69 
Сі (5500 C.C.—green .500 1.25 MOC3010 Optically Isol.Triac Driver 1.25 


COMPUTER GRADE CAPACITORS 


74C195 


LHOX2CN 6. LM702H 
LMIOCLH 4. LINEAR LM703CN 
LMIICLH 4. LM340T-s 1.25 | імем 
LH0070-DH LM340T-l2 1. LMZION 
TLO7ICP LM340T-IS 1. LM?IIN 
TLO2CP 1, LMAMIP-S  . LM723N 


MED жұре Ға ме wvoc PRICE rb ҰЮ PRICE TLO7ACN LM34IP-I2 . LM733N 
m на T3 = ы i ш m MT LJH0082CD 35.80 LM341P-15 LM739N 
500 2.49 10,000 1 ұта 27,000 10 2,85 . ; 

ma бш о ол юш Bom [Tec 119 | Lees 59 | кмс 
. 1. 3. - . in L084C 2.19 LM342P-12 M 

1,500 50 2.95 31.000 50 an 43,000 Т 1m 

2:000 10 2.95 13.000 16 ін 50.000 20 7.95 LHODMCO 36.80 LM342P-15 LM747N 

п е flame à | ee с шо dum. 2 mM 15 | oun 
. . К ) L .35 мок в LMIOL4N 

2.500 1% iH 18.000 0 395 50,000 20 5.95 

3.000 25 1.55 20,000 20 195 55.001 re 7.35 L.M302H 1.95 L.F 351N ы LMI1310N 

^» 50 tm | 27200 х 35 | um ж Іі мин L EM асас 
: - 1 М305Н LF355N ; і МІ488М 

5.500 25 ін 23.000 D 195 90,000 10 895 

PE 40 2.49 23.067 10 I th 160.000 10 B95 LM307CN £ L.F356IN ў LM1489N 

" 5.500 50 4.95 21094 ға 495 ‚400 3 1255 1.М308С/М Ы 1.М358М 1./М1496М 


LM309H LM359N . LMIS56V 
LM309K L.NM370N . LM1800N 
LM3IOCIN . LM373N А LMIB7IN 
LM3I/CN . LM377N А 1187214 
LM312H i L.M380N - LM1877N-9 


LOW PROFILE 
(TIN) SOCKETS 


SOLDERTAIL 
STANDARD (ТІМ) 


811 597 


ІІ - 2549 чь LM3IMP 1. LM38IN L LMI889N 

An 8 pin LP A7 16 45 14 ріп ST LM3l7T : LM382N : LMI1896N 
745124 { 745251 M Ein ae a e = l6 pin ST 30 27 5 LM3IBCN L MGESN-3 түгі 
745133 ; 745253 18 pin LP 29 728 2 Ш pin ST 35 32 3 LM319N А LM387N { і М2878Р 
745134 A 745257 ж E LP за 32 "30 24 pin ST 49 45 42 LM320K-5 |. LM389N | LM2896P-] 
745135 i 745258 D AALO "97 36 35 28 pin ST 99 30 81 МЕ ОЕТ LM392N 
745136 . 745260 24 Е LP 38 37 36 35 pin ST 1.39 1.26 115 LM320K-15 1. LF398N 
745138 А 745280 ae ain | | : 40 pin ST 159 1.45 1.30 : LM399H 

pin LP ‚45 „44 43 LM320T-5 1. 

745139 . 745287 36 pin LP 60 59 58 WIRE WRAP SOCKETS | LM320T-12 1 TL494CN 4. 1.15 


745140 745288 
745151 - 245373 
745153 Я 745374 


40 pin LP LM320T-15 1. TL496CP А 3,95 


LM323K М NESIOA - 3.95 


шн 


(GOLD) LEVEL #3 


ү peat SOLDERTAIL (GOLD) Ja ве мей D. i | кезін sss Y- 
745158 ў 745471 STANDARD 8 pin WW .59 -54 .49 LM33lN 2 МЕ5ЗЕН “00 RC4ISINB er 
745160 i 745472 10 ріп WW 69 63 58 LN332Z | МЕ540Н 90 | RCAISTK 6.95 
MSIM i 745473 1-24 25-49 50-100 M pin WW 79 33 67 L'M3352 х NES44N "95 RC4I9STK 549 
745175 ; 745474 8 pin SG 39 35 ЕТ I6 pin WW 85 m 70 M3362 : NES5SQA .30 LM4500X — 325 
745188 А 745475 14 pin SG .49 45 Al 18 ріп WW .99 -90 81 LM337T і МЕ555У -B |CLB8038B 4.95 
745194 Қ 745510 16 pin SG 54 49 -44 20pin WW 1.19 1.08 .99 LM337MP i LMSSSIN .99 LM130MIN 1.29 
745195 : 745571 18 ріп 5G 59 53 .4B 22 ріп WW 1.49 1.35 1.23 ШҮҮ? { NES64N .95 LMI3500N 1.49 
745196 i 745572 24 pin SG m 35 .69 24 pin WW 1.39 1.26 1.14 LM339N 2 LMS65N .25 75138N 1.95 
745240 1 745573 28ріп SG 140 1.00 90 28 ріп WW 1.69 1.53 1.38 LM340K-5 : LMS6&CIN - 75450N 89 
745241 Й 745940 36 ріп SG 36 pin WW 1 М340К-12 LM567¥ 75451C IN 39 


74514 : 745242 А 745941 


CA30l0H — . CA-—LINEAR | сазоѕэм 


CA3013H : CA3096N 


CA3023H t CA3060N . CA3130H 
CA3035H . CA3080H 


CA3081N ў CA3140H 


.89 


10 Ohm 12 Ohm 15 Ohm 18 Ohm 22 Ohm 


Cn303 1. CANIN 2, CA3160H ASST. 1 Беа, 27 Dhm 33 Оһт 39Dhm 47 Dhm 56 Ohm 50pcs. 91.95 
DEN 1. CAXNON L CA3401N 

68 Ohm 82 Ohm 100 Ohm 120 Ohm 150 Ohm 
еды o NN يھ سفت ا‎ ASST.2 Бег. 180 Оһт 220 Оһт 270 Dhm 330 Dhm 390 Онт | 50pes. 91,95 ; 
CD4000 : CD 4098 470 Ohm $60 Ohm 680 Ohm 820 Ohm 1K % 8 5 ; Р 
сос . CD-CMOS oe ASST.3 бой 2K 5K BK  22«  2JK 50pcs. 91.95 | ао р 08 106 % ! lu 45 1312 .l0 
С04007 . C D4042 CD45]0 ASST.4 — Sea. 8.2K 10K юк й 18к 5üpes. 91.05 | 2% ти 12 10 07 | .047mf 21 4d? 13 
CIC4009 CO4043 CDAS} TTE Me Ok 


CD4010 і CD4044 . С04512 


Spal CORDE СЕМЕЙ ASST.5 Баз, 56K 68K 82« 10060 120к 50pcs. $1.95 


CD4012 В C 04057 i CD4515 150% 180% 220K 270K 330K / 

С040)3 ; C DA048 CO4516 ASST.G ба. 390K ае 5600 68060 820K 50рс 91.95 | -15/35v 39 .34 29 | 22/35У Іі 45 34 
coms ip | ш Б | Сб ШЕ BUS lhe Ree 
СО4015 C D4050 CDA4SI9 м мл -ESMU HEM -22M A/V 39 м. ‘25v CM 09 55 
CD4016 С D4051 | CD4520 ASST.7  5ea 27M — 33M — 19M — 4JM S.M süps 9105 |у b M Ж ee ЖЕ x 
CD4017 ы. cC 04052 А CO4526 ASST. BR Includes Resistor Assts. 1-7 {350 pes.) 1.0/35V 39 34 29 226% 79 63 55 


$10.95 ea. 


CD4018 : C 04053 CD4528 
CO4019 - C O4056 д CD4529 
CD4020 В CD4 055 А C 04543 
CO4021 k CO4060 : С D4562 
CD4022 . C D4056 E С04555 
С.04023 : C O4068 . CD4583 
CO4024 . C D4069 . CD4584 
CD4025 . С 024070 А C 04723 
С 04026 А cC 04071 Я CD4724 
CD4027 А CO4072 : MC 14405 
CD4028 . CD4073 MC14410 
CD4029 . С 04075 мС1441) 
CD4030 . C D4076 . МС14412 
CO4034 Р C 04078 . М.С14419 
CO4035 . СІ04081 . MC14433 
CD4040 қ CO4862 А МС 14538 
С 04083 . МС14541 


MINI. ALUMINUM ELECTROLYTIC CAPACITORS 
Axial 


$10.00 Min, Order — U.S. Funds Only Spec Sheets — 25¢ 
Calif. Residents Add 6% Sales Tax Send 88¢ Postage for your 


Postage—Add 5% plus $1.50 Insurance FREE 1982 JAMECO CATALOG 
жы E. 7 EY PHONE 
; ORDERS 
ALC e ameco sico: 
ELECTRONICS Me 


MAIL ORDER ELECTRONICS — WORLDWIDE 
1355 SHOREWAY ROAD, BELMONT, CA 94002 ! . . 
PRICES SUBJECT TO CHANGE 2200/16V 9 9. 470/25V 


472 BYTE February 1982 Circle 164 on inquiry card. 


MICROPROCESSOR COMPONENTS 


----8080Д/8080А SUPPORT DEVICES DATA ACQUISITION (CONTINUED) —— 


BOOKS 


National Semiconductor — Intersil — Intel 


ZA 5 оа uctor Clock Modules 


12VDC 30001 NationsiCMO5 Data Book 
INSEAD A. cm ADCORSCCN ви A/D Converter (8-Ch. Multl.} LA 
AUTOMOTIVE/ [ops 4-81 Input/Ovtout 15 | ADCO? CCN s-an А/О Converter {16-Ch. Mult.) 1098 aay, 10:02808) MAC. С09000, and A/D Converters 
INSTRUMENT DP8214 Pelority Interrupt Control 5% | DACINOLCN — 10-BiL D/A Conv. Micro, Сото, (0.05%) 13.95 (704 pages! DP, 058000, 053600, 0575000, atc. 
CLOCK DP$216 Bi-Direculonal Bus Dever 3.49 | DACHOBLCN 16-BitD/AConv, Micro. Comp. (0,20%) 8.35 30003 National Linear Data Book ....... oed е сс с NÉE 


D^3224 Clock Generator/Orlver i55 
рр42% Dar Бат 149 
DP8228 System Controller /Bus Driver 4.95 
Desa Бузат Controiler 8,95 
1458243 O Expander for 4$ Series 9.95 


DACHINLCN 16-GItD/A Converter {0.05% Lin.) 8,49 
раср?а сы 10 ait D/A Converter {0.20% L.1n.) 5.95 
DACI2Z22LCN 12-611 D/A Converter (0.20% Lin.) 9.95 
Comin қылғаны hMuitipieser ып 
a+ £1 жы алып UAT [%,_] 


(1376 pages! LM, LF, ADC, DAC, LH Series 
30004 Natlonal Series 89-- Board Laval Computar(224nages! ... 


APPLICATIONS: 
* in-dash autociocks 
® After-market auto/ 


30005 Nationel TTL Logic Oata Book 
nM 
BV секи 


LS LHS 


® Aircratt-marina ciks |1м58250 Asynchronous Comm, 4 тарақ 16.95 алы жақа Buy spava Шы Leld m 

ий A бра тш (2 Eur аа D 1% um жен шач 010400 Intel Component Data Catalog eet 

* Рагін DPBS Prog. interval Timer Hs 1103 luMxi Dynamic Full daja sheets for Intel's products incl, memory devices, 
powered instrumnts. | ОРЕ2% Prog, Peripheral I/O (PPI) 93 Û 201 eto 25x4 Static 


DPS? Prog. OMA Control 4,55 
OPES Prag, Interrupt Control 3.85 
De8275 Prog. CRT Controller ame" 
DPE Prod. Keyboard/Display interface ea 
DP4303 System Timing Element 6.95 
] orb» B-B) Gi-Directiona! Receiver 2% 
OPs307 ЕБІ BI-Directjonal Receiver 3,% 


microproc., peripherals & indust, / mil, products 11328 pages? 
2102 1M4xl Static . 205610 Intel Peripheral Design Handbobk $7 
aL. 10A x] Static Full data sheets, appt. notes for Intel peripheral devica 
и) жы пли components (644 pages} 

212 жы Sain HOS . 
ян IO x4Statlc 4S9ns n - 


пи. meri re MEME | Aband DC Wall Transformers 


Features:Bright 0.3" green display. Internal crystal time- 
base. + 0.5 sec./day accur. Auto.display brightness control 
logic. Display cotor filterable to blue, blue-green, green & 
yellow. Complete —just add switches and lens. 


МА 1003 Module (3.ов71.х1.759нх.98%о). $16.95 


CLOCK MODULES ЕТ Oct Late: Pesoneral Dive im mum Dial Vac ҚАТЫСТЫ NS" | MV кышу Sab S 
МА1022 .7* ipital LED Clock Мобиң Bas [^" Ы; Catena. m ee І и дарх, ыт ال اا‎ 4 , Selective voltages: 6,9,12VDC. 
Rea ae | emere ЕП” ЕСІР cem 
WAT r Nea Оон LED Sa ime B99 [mme a WA Ша | reno cna sole ra” 
Ma 1032 СВА 2” Digital LOD Clock 17.65 [мсп раа! nbat. Adami СН р | ho) ант! 
MA1D423 , 7" Green Digita LEO Clock aon [меми e perse prr b ыла | mami aum un — ARE 

TRANSFORMEAS oem AyycuTrbndon Cem. Арран „м mn кіз Магы Хе 


ысты Бұғаһтвапыл Фаны? Пейн faites а 
масым Бинач Сына шыл Li] 
кам! фен 9d Gua Ln HE 
ықы Сума 5 Зл иін йын Тан Гас ТЖ) та 


м Вл RAM (matic) 
om, Бұлаты BRIA 
W^, 5 

Мила гін 


102-Р20 х4оғттым tor MA 1023, 1043 Б 6056 Moda. 3.49 
102 P22 ЖХісгтаег (оғ МА1026 Clock Moduli 3.49 
1702.Ғ24 Xiormer tor 441010 Clack Madutis 3.49 


TU 


i MICA DPROCESSOR CHIPS PROMS/EPROMS 
Sun Power Your Electronics! IM OC] Симы (MMe) пыла на | ima 1A уу Соғым PROM С О М М ЕСТО R S 
SOLAR CELL PANEL KIT чк. GPL т „ы "ME! | ің EP ROM un 
corm ceu пы | тақпа нм Pm 144, *3v, prt Mud PAR RE п 
Features: жә way ки | EiT) Им РИО [Быр “141 in 1 
„ Cutout: 30VDC, to 100mA in Series | Caere ceo aia (сат. Tamo. Grae) FLA | zz PII 7% ша EPA OSA "m 
пл: VDC. to: 200 mA | Parallel сыла MPU осн (Ағ) Byles emey) ІҢ | ш ік EPROM [Jimi] (Sings +I} гв 
"192 тА In Paralle қына ыу el ымын) ім | меп им EPROM [Hiled НМ М па 
. QM DA PM) c enheciwe for мез. CPD ы Criebddidevter AS) Ka | i0 nies кыш — казый 4 li 
(мына EPL {БА Бута A ни Ux Шел M Bel HLT ied i” 
“ Over t1 square inches of active cel [INSERM CPip-tl Bytes AAM пя | шіл өң анине PROU uaj DG25P D-Subminiature Plug. . » s > + a 5295 
surface INSE сті улым Me тера" ns es - там Grohe тақа уњ л агуй D-Subminiature MI PP i 
* Voltage line tap @ 0.5У increments. | "99 cry 15 ny Шай арсы Li теше нм р20418-2 Berew Lock How, (21 08245/Р a 
• Provision for charging batleries JUL "EM PN EGISTERS ин ОМЗ. руы 0851226 Cover lor 0826Р/5..,,.,.. $1.78 
ЕАУ чае ммзюн Dua A.B Dynamic mime Стиви бем one cout Ат 22/445Е Есте ИМ ҮҮ. .... ЖЕМ 
НЫН uad MOS READ ONLY MEMORIES  — | свали BNG deck coelis ilicis $3.79 
The JE305 Solar Сей Panel Kit contains 20 each solar cells. On the j ММН Dual 100-Bit Static 1% WER 442444.....».. 
panel board are power line taps which allow the user to select voltages | M*10P Оча! &4-BIt Accumutator о ыстығын Жаз? АЯСЫ» panen ersten usj uGiT5/U WHF Adapter... 5.2.22... & MD 
(onevortageat a time) fromQ.5VDC to 10VDC. The applications ої each | ММЧ 256.Ви Dynamic 2.5 | heim epe йна т мап Semen & Picturi изе 605230 ОНР Pangl Неср..,.......%1.29 
panel can be further expanded by coupling additional panels іп series |ІММ501:4 1024.6 Dynamlc/Accumulator 195 س‎ da атыр thar, han, PL268 ИНЕ Adanter $1.50 
for more voltage or In parallel for more current. The premium grade | MMS016H 500/512 Bit Dynamic MICROPROCESSOR MANUALS an женинин т 
solar cells provide the current necessary for the operation of most por- | MMSSAN Octal &-BIt Отаг Menus ім PL255 ОНЕ Plug ,............,951.60 
table transistor radios, small battery powered cassette (аре players |ІММ501М4) (илы Meli (eer Маты! Е) ВМС Plug 4...»........ 512.78 
and unlimited experimental solar projects. PAVIA) 10:81! Dynamic Ur мам! кіш ВМС Bulkhead Reco $1.29 
JE305 $39 95 BIIN Hex 12-8 Static SPECIAL FUNCTION TEE Be 
seann ө FP A P» B 4 ъ п 6 # 4d ө п а э oa LI 25229 Qual 132-811 Static Оышм БАЛЕ Croçh hèras ae] із 
2524\/ 512-Bit Dynamic Dusi қыз сын Dress DE] In TR S- 80 
EPROM Erasing Lamp | 2 vU ш ion Ki 
ү 6 юа € ж- 
9 р. een mation Cms "^ 16K Conversion Kit 


Wirinia Aari Varr Cogu in 
‚йс обгон Сағым әш Сасы 15% 
АА грст г gigs uri Бап НАМ (4% 
аға Desc (ЕП біті 

WMecroceniraligs we 02. Сар AMA Р 
& Dieci LED быға erit Bust int. 
Be. V AC Favor, билм ham бөлі 123 


TELEPHONE/KE YEOARD CHIPS ——— 


2529V Dual 240-Bit Static 
Bin Quad M-Hit Static 
INPC Fito (Duat Wj 


— DATA ACQUISITION 
АЕЦО:СЧЫ Universal Active Filter 2.5% 
АҒІ211С2 Touch Tone Low Bang Filter na 
AF122-1CJ Touch Tone High Band Fijter та 


8 Expand your АК TAS-80 System to 16K. 

Kit comes complete with: 
Ж В ез. MM5290 [UPD416/4116) 16K Dyn. Rama [*NSÍ 
Ж Documantation tor Conversion 


TRS-16K2 *150N5 a ee ee ee ee ee a аяд 52995 


* Erases 2708, 2716, 1702A, 52030, 52040, etc. 


ô 

• Erases up to 4 chips within 20 minutes. LMXECH Super Gain Ор Amp ET s eae A ga NS ДЕ TAS-10K3 "20008 8%%........... 224.05 
e Maintains constant exposure distance of one inch. d гапа сиге youre E міні сысы лымы руа pi ТА8-16К4 М5 .........,....,. 519.95 
“ Special conductive foam liner eliminates static build-up. + aha ЕТ тан қонам АШЫ. iz = таутан Litto WE heri} пт 
“ Built-in safety lock to prevent UV exposure. LEAN Sample А Hold Ampiltlers ің Му быти и " heyn} 1% J E610 ASC | | 
° Compact rau only 7-5/8” x 2.7/8" х 2" мун Tamp.Comp. Prec. Rot. (.5орт/С) іл малечы [reme (ib кіт) 4. 

е М : ADCOBHLCAN $-Bit А/О Converter (1 LSB} ањ дарака Пли {Ж кеуі к» 
* Complete with holding tray for 4 chips. Pana фей цип Futpe Duas 3» 


DACOROSL CN B-Bit D/A Converter (8.78% Lin.) ta 


UVS-11EL Replacement Bulb . ad 4. Ky SHEN Meyta Entede АЛА 


UVS-TE............ $79.95 
JOYSTICKS 


Encoded Keyboard Kit 


EECO Rocker DIP Switch — “Mini-Diptm” 2400 Series 
THE MOST UNIQUE ПІР SWITCH AVAILABLEI 

MINI-OIP i s dasigned torelrolit allmajor brands o Hip switches. Unique leatures includetocking 
rod design to preven accidenrat actuation D nti pu Sell-wiping cow асі Опе-рюсе hausimg and 
ргеѕ5-111 ferminats Prevent comamenation 2-10 station Form "A" and 1-5 stahon Fom "C 7 
» Terminals on .100 x 300 (2.54 x 7.62) centers « РСВ m dip socke! mounlabie © Posilive 
Свапіпо wiping action with gaid contae! e Total seal and botiem saat 


Рай No. Pos. Configuration Sockel Price Pait Nn Pos. [ФЕН Sockel Price e 

2400-2 r 2 8рі  .79 - 10/ 695 | 2400-6 6 123456 14 pin 1.09 ~ 107 9.95 

Pt 1 теш Ho as . Lj us M d erum " на He - ма Тһе JE610 ASCII Keyboard Kit сап be interfaced into 
400- к pin 54. b . pin 48 - 10/11, 

27400ABCD 4 АВЕ Әрі 584. y 8.95 | 2400-9 9 123458789 18 pin 139 - 10/12.95 P. any ead e Adde Tha bo, comas peur 
мыз и сын Чри IMI RH | әп Нн БРУТ мге т юл = ылған g keyboard switch ету 


(G2-keys), IC's, sockets, connector, electronic compo- 
nents and a double-sided printed wiring board. The 
keyboard assembly requires *BV @ 150mA and —12V 
@ 10 mA for operation. Features: 60 keys generate the 
126 characters, upper and lower case ASCII set. Fully 
buffered. Two user-define keys provided for custom 
applications, Caps lock for upper-case-only alpha charac- 
tars. Utilizes a 2376 (40-ріп) encoder read-only memory 
chip. Outputs directly compatible with TTL/DTL or 
MOS logic arrays. Easy interfacing with a 16-pln dip or 
18-pin edge connector. Size: ЗИН x FAW х BX'"D 


JEG10/DTE-AK «А above] ...$ 124.95 


E 62K 
JE610 Kit асу еур сага, РС Воата, 


К62 62-Key Keyboard (Keyboard oniy] . , .$ 34.95 
DTE-AK (case only — 3ra"Hxı1"wxan"D)S 49,95 


JE212 — Negative 12VDC Adapter Board Kit 
for JEG10 ASCII KEYBOARD KIT 
Provides-lzvDCfromincoming5VDC . . $9.95 


ї کت‎ 


q Jvc 40 


JS-5K БК Linear Taper Pots ,........ $5.25 
JS-100K 100K Linear Taper Pots .. $4.95 
JVC-40 40K (2) Video Controller in case , , . $4.95 


ALLIGATOR CLIP TEST LEADS 


JE608 PROGRAMMER 


2704/2708 EPROM PROGRAMMER 


GENERAL APPLICATIONS: 
» TO program EPROMS 2704 and 2708. 

=» Developmental systam for micracomputer circuits 

» To read the contants of s pre-programmed EPROM 
= To Compare EPROM(s) for conie nt dillerences 

* To emulate а programmed EPROM 

а To storeprageem in RAMS for alterations 

e Three парағма Registers: B LED's for Hex 
3 tam. тоба for Address Raglater end 8 
LEs for Data Memory Register. The Data Mamory 
Register displays tha content of the НАМЕ from the EPROM Chip, Development of m kro proces sor systems by 
means oi a rb ban cable from the programmers panel tesi socket to Ihe EPROM заска o n the microprocessor 
board. Rapid checking verification of programmed data changes. User may mova dala fram a master to RAM'g 
or write Into RAM's with keyboard апігіва. Aillowa manual stepping manipulation (up and down) at any address 
location. Stand-alone EPROM Programmer consisting оѓ: A 14-көу Неле mai Keybosrd assembly, Progr ып. 
mer Board assembly with 4 pówar supplies anda LED/Test Socket Panal Bosrd asaambly. The Tast Sock at is 
zera force Insertion type. Power requi атепіз: 11 WAC, Gü H2, OW. Compact desk-top enclosure: Color 
copidinaled designar's севе with light tan panels and molded and pieces In mache brown. Size: 3% "Hx 11"W 
x 8%". Waighi: 5 ibs, 

The JE608 EPROM Programmer isa completely self-contained unit which is Independentot computer control snd requires no 
additional systems for its operations, The EPROM сап be programmed from the Hexadecimal Keyboard or from а pra- 
programmed E PRO M. Tha JESUS Pr og ammer can amulate a programmed EPROM by the use of its төгө! RAM circuits. 
This will allow thaws ertctestor protests ргосгатиоға system, prior to programrning а chip. Anychangesinthe program сөл 
be entered directly into the memory circuits with tha Hasade cimali Keyboard so that rewriting the entire program will not be 
Necessary. The JEG08 Programmer containa а Progammar/Soard w/25 IC's & includes power suppliss of: -5V, 


+5, + 12У and %26У, The Hexadecimal Keyboard and LED/Test Socket Pane) board are separate assemblies within the 
aysiem. 


JE608K КІ................ ТТЕРІ .......5399.95 
КЕРЗІ 5499.95 


15" LONG LEADS —7 


Heavy-duty leads, color coded, Insutated alligator clip on each end. 15" 
long. Two each black. red, blue, white and yellow, 


#ALCP (10 per pack) ........$2.95/pkg. 


JE215 Adjustable 
Dual Power Supply 


General Description: The JE215 is a Dual Power 
Supply with independent adjustable positive and nega- 
tive output voltages. À separate adjustment for each 
of the supplies provides the user unlimited applications 
for 1C current voltage requirements, The supply can 
also he used as a general ail-purpose variahle power 
supply. FEATURES: 
* Adjustable regulated power supplies, 
pos. and neg. 1.2VDC to 15VDC. 


`~ s * Power Output (each supply): 
=> БУП С @ 500тА, 1OVOC@ 750mA, 
} * 


Hexadecimal Encoder Kit 


FULL 8-ВІТ 
LATCHED OUTPUT 
19-KEY KEYBOARD " 


The JE&OO Encoder Keyboard Kit provides two separate 
hexadecimal digits produced from sequential key antries 
to allow direct programming for 38-bit microprocessor 
or -ait memory circuits, Three additional keys are pro- 
vided for user operations with one having а bistable 
output available, The outputs are latched and monitored 
with 9 LED readouts. Also included Is akey entry strobe, 
Features: Full 8-bit latched output for microprocessor 
use. Three user-define keys with one being bistable 
operation, Debounce circuit provided for ali 19 keys. 
9 LED readouts to verify antries. Easy interfacing with 
standard 16-pin ІС connector. Only *5VDC required 
for operation, Size: 24H x ВИ” х 8k'D 


JEG00/DTE-HK gi pictures anave) -... $99.95 
JEGOO Kit Pc ы (no case) .. $59.95 
К 19 19-Key Keyboard (Keyboard only).... $14.95 


DTE-HK (case only —3 y: "H x8 W BYD} $44.95 


JE608-16K ADAPTER BOARD 
GENERAL, DESCRIPTION: FOR 2716/2758 EPROMS 


The JE608-16K Adapter Яовга allows the JESDB Programmertobe modified for tha additional programming of tha 2716 and 
2758 EPROMS, Тһе adapter provides torsdding ап sddress switch forthe 2" bit and alsofor selecting tho proper power and 
timing pulses to hasppliedto tha EPROM. Programming and emulating tha 27 16416? EPRDM д donaseparataly to each 
half t1024xBi of the EPROM because of the existing 8K RAM capacity іл the JE608 Programmer. 


JE608-16K Adapter Board Kit .......... xis edi cse MOT ЕГЕТ eere 929.85 

JE608-Upgrade (Sand assembled ./Е608 to factory for adapter installation „4 as» . $99.95 
of the JE608-16K Adapter Board Kit) 

JESQBA-18K Mod. Assembled 2Е608 w Adapter (JES08- 16K) Ingtgfed .......... 


$10.00 Min. Order — U.S. Funds Only Spec Sheets — 25d 
Calif. Residents Add 6% Sales Tax Send 88¢ Postage for your 
Postage— Add 5% plus $1.50 Insurance FREE 1982 JAMECO CATALOG 


12VDC & 500mA, and 
159 VDCG 175mA. 
* Two, 3-terminal adj. IC regulators 
with thermal overload protection. 
е Heat sink regulator cooling 
e LED “оп” indicator 
* Printed Board Construction 
e 120V AC input 
* Size: 3-1/2"7w x 5-1/16"L x 2"H 


JE215 Adj. Dual Power Supply Kit(ssshown] . . $24.95 


(Picture not shown but similar in construction to above) 
JEZO0 Reg. Power Supply Kit (SVOC, 1 атр) . . $14.95 
JE205 Adapter Brd. (to JE200) +5,+9 & + 12V. $12.95 
JE210 Var.Pwr. Sply. Kit, 5-15VDC, to 1.Батр. $19.95 


PHONE 


ameco е 


ELECTRONICS (415) 502-8097 


MAIL ORDER ELECTRONICS — WORLDWIDE 
1355 SHOREWAY ROAD, BELMONT, CA 94002 
PRICES SUBJECT TO CHANGE 


Circle 164 on inquiry card. BYTE February 1982 473 


HERE'S WHAT YOU GET!! 


e 4MHZ CPU with 2 programmable 
Serial Ports and 3 8 bit Parrallel Ports 


e 64K Dynamic Ram Card with 8 


Extended Address Lines and J.0. Port 
40 Bank Select 


SALES 
WEST 


RW ЖӘ м/сво 
MATU 


15381 CHEMICAL LANE * HUNTINGTON BEACH, СА 92649 e 8” and 5” Double Density Double Sided 
Disk Controller 
TERMS: Prepayment — C.O.D. up to $100.00 — M/C Visa е S1-MOD 30 Amp Integrated Power 
$5.00 Processing and Handling added to each order PLUS Supply with Regulated Power for Four 


Shipping Charges — 15% Restocking Fee 8” or 5” Floppy Drives 


Please allow personal check to clear before shipment 
р р ө Attractive Metal Cabinet Similar to 


CCS Unit Shown at Right. - 


BREAK THE COST BARRIER! 


LOW USM 
LIST DISCOUNT 


NO ONE ANYWHERE CAN TOUCH CPU $329 $275 
THIS GRAND OPENING ЅРЕСІАІ !! MEMORY 440 389 
DISK CONT. 395 250 

YOU CAN BUY A COMPLETE 51 MOD 389 195 
S-100 12 SLOT CHASSIS 195 149 


COMPUTER SYSTEM MES GNE: 


$1,748 $1,258 
(less drives) FOR ONLY 
YOU PAY ONLY $975,.00!! 


THAT'S A $773 SAVINGS OVER 
50 /b. OO LIST OR A $283 SAVINGS OVER 


OUR NORMALLY LOW, LOW 


Assembled and Tested! DISCOUNT PRICES!!! 
e Feather Touch Capacitance Keyboard INCLUDING CP/M 2.29 


AND WORDSTARS 
e 60 Key Standard ASCII 


PLUS + нех Keypad о, WITH: 8" SS/DD Drives Only $2850.00 
PLUS ышк. 5%" SS/DD Drives Only $2700.00 


e SOROC Type Screen Attribute Set 


CALL FOR 
QUOTE ON 
DIFFERENT DRIVE 
OPTIONS 


e На! Intensity 


COMPUTER 


e 8 Slot 5-100 

e 64K Dynamic Ram 

ө 4MHZ Z-80 

e Double Density Disk 
Controller 


f 


| 
if E 
_ ў F 
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WORDSTAR is a TM of Місгорго Inc. — CP/M 2.2 is a TM of Digital Research.Inc. 


e Programmable Baud Rate 
е Programmable Keyboard Set 
e Serial Printer Port (150-19.2K) 


Circle 361 on inquiry card. 


PRINTERS 


e C-ITOH 

PROWRITER ..... $625.00 
е C-ITOH Comet | 

9 x 7 Dot Matrix ...$450.00 
e С-ІТОН Comet Il. . . $810.00 

132 Column Printer 


R JF ЖӘ MICRO 
Құла) С. 


: 11 EDISON DRIVE ж NEW LENOX ж ILLINOIS 60451 
9 x7 Dot Matrix CALL TOLL FREE: 1-800-435-9357 * MONDAY thru SATURDAY 
MPI-88G ......... $725.00 (ILLINOIS RESIDENTS CALL: 815-485-4002) ж 8:00 a.m. to 6:30 p.m. 
ДЕРТТЕР TERMS: Prepayment — C.O.D. ир to $100.00 — М/С Visa 
$5.00 Processing and Handling added to each order PLUS 
Shipping Charges. Please allow personal check to clear before shipment. 
15% Restocking Charge 


Anadex 9501 ....$1,235.00 
Graphic Printer 


California DUE ЛМЕ 
e Shugart 801's — $395.00 poe n к - 
• Shugart 85175 — $575.00 ystems Жы 
e Qume ПТ-85 — $540.00 ыы Only -- $250.00 жегі 
" „о — nly — $319.00 
Wangan «o $255.00 |, 20650 64K d © Power One CP-206 
Onl — $510.00 e 2. i 
TERMINALS Ша 
Televideo 910 — $575.00 |. 271822 nly iye All for only $1045.00 
| Only — $305.00 | ° 2-851R Subsystem . .$1,395.00 
* Televideo 912C — $665.00 е 2200A Mainframe е 2-DT 8's Subsystem .$1,295.00 
Televided 9206 — $720.00 |; 2501 mother mY T 9949-00 | tts 
_ e Wino Drives......... 245.00 
Televideo 950 — $950.00 |. 2116C 16K static Ram 200ns TN i 
* Ampex Dialog 80 — $895.00 | „ 2570K Extende arg 5309.00 INCLUDES 
Only — $52.00 | * CP 206 


Call for prices e AC & DC Cables 


e Tested and Assembled 
e Vertical Enclosure 
514" $595.00 ....8” $1,295.00 - 


| ° CCS 2200 System | 
Tested and Assembled 
Only — $1,600.00 


FEATURES 


CPU Serial Cable — $30.00 
280 CPU — $250.00 


S-100-MOD (Kit). ..... $199.00 


Complete S-100 12 Slot Main Frame. Ample 

DP Dsk Cont - $275.00 e 12 Slot Mainframe system power with regulated power for 
drives. Excellent for Subsystem or Hobby use. 

e DP 64K — $400.00 e 4mhz CPU Four hours to build. (6 conn., incl., less fans) 


POWER RATING — 30AOF + 8V 


e 64K Dynamic Memory бАОЕ + 16V 


e Dbi. Density Disk Controller 
e Output Voltage 


e 32K (Kit) — $250.00 


2-80А — $6.95 2716—$6.75 CCS DATA BASED 


Z-80A SUPPORT | 2708--53.95 +8VDC @ 20A, SOFTWARE 
CTC — $6.55 4116—$2.50 +16VDC Q 44A, е AP/ARIGL/PR . Only — $450.00 
SIO — $25.50 2114—$2.75 —16 VDC @4A e MailList..... Only — $ 69.95 


PIO — $6.50 (10% tolerance) e Calendar ....Only — $ 44.50 


kt KKK Kk ok ok ok ok ok ok ok ok yk 
| THE MICRO BILLBOARD 


CALL | 
FOR PRICES 


specially priced merchandise. CALL 1-815-485-4002 
BILLBOARD OPEN FROM 6:30 Р.М. TIL 8:00 A.M. 


АРРГЕСАТ............... 
| SUPERMIKE ............... 


Circle 361 on inquiry card. 


U.K. AND EUROPE: СОМ" АС” VINCELORD LTD. 47 GOLDHURST TERRACE LONDON NWS 


“THE BIG BOARD" 
OEM - INDUSTRIAL - BUSINESS - SCIENTIFIC 


Z-80 CPU! 64K RAM! 
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Schematics — 55. 
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WANT MORE INFO? 
Full Documentation and 
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And Soldered Add $50. 
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For All Sockets Installed 
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PARTIALLY ASSEMBLED KITS 
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THE FERGUSON PROJECT: Three years in the works, and maybe too good tobe true. A tribute to hard headed, $ 4 © © 00 (бак кїт 

no compromise, high performance, American engineering! The Big Board gives you ali the most needed BASIC 1/0) 
computing features on one board at a very reasonable cost. The Big Board was designed from scratch torun the 
latest version of CP/M*. Just imagine all the off-the-shelf software that can be run on the Big Board without any 


SIZE: B'^ х 13% IN. 


modifications needed! Take a Big Board, add a couple of 8 inch disc drives. power supply, an enclosure. C.R.T., SAME AS AN B IN DRIVE. 
and you have a total Business System for about 1/3 the cost you might expect to pay. REQUIRES: *5V @ 3 AMPS 
FULLY SOCKETED! FEATURES: (Remember, all this on one board!) Se ыы мыйы 


64K RAM 24 x 80 CHARACTER VIDEO 
Uses industry standard 4116 RAM'S. All 64K is available to the user, our VIDEO 


With a crisp, flicker-free display that looks extremely sharp even on small 
monitors. Hardware scroll and full cursor control. Composite video or split video 
and sync. Character set is supplied on a 2716 style ROM, making customized 
fonis easy. Sync pulses сап be any desired length or polarity. Video may be 
inverted or true. 5 x 7 Matrix - Upper & Lower Case 


and EPROM sections do not make holes insystemRAM. Aiso, very special care 
was taken in the RAM array PC layout to eliminate potential noise and glitches. 


Z-80 CPU 


| Running at 2.5 MHZ. Handles all 4116 RAM refresh and supports Mode 2 FLOPPY DISC CONTROLLER 
INTERUPTS. Fully buffered and runs 8080 software. Uses WD1771 controller chip with a TTL Data Separator for enhanced 
reliability. ІВМ 3740 compatible. Supports up to four B inch disc drives. Directly 
SERIAL І/О (OPTIONAL) compatible with standard Shugart drives such as the SABOO ог SABO 1. Drives can 
Full 2 channels using the 280510 and the SMC 8116 BaudRate Generator. FULL bei configured Lar remot AC elon: Runs CRN 22. 
я Қадыр 
RS232! For synchronous or asynchronous communication. In synchronous TWO PORT PARALLEL 1/0 (OPTIONAL) | 


mode, the clocks can be transmitted or received by a modem. Both channels сап 
be set ир for either data-communication or data-terminals. Supports mode 2Int. Uses 2-80 PIO. Full 16 bits, fully buffered. bi-directional. User selectable hand 
shake polarity. Set of all parts and connectors for parallel 1/О: $19.95 


Price for all parts and connectors: 565. 


BASIC 1/O REAL TIME CLOCK (OPTIONAL) 
Consists of a separate parallel port (280 PIO) for use with an ASCII encoded Uses 2-80 СТС. Can be configured as a Counter on Real Time Clock. Set of all 
keyboard for input. Output would be on the 80 x 24 Video Display. parts: $9.95 


CP/M* 2.2 FOR BIG BOARD 


BLANK PC BOARD Wer $175 The popular CP/M* D.O.S. to run on Big Board is 
The blank Big Board PC Board comes complete with full documentation available for $159.00. 


(including schematics), the character ROM, the PFM 3.3 MONITOR ROM, 


| апа a diskette with the source of our BIOS, BOOT, and РЕМ 3.3МОМ!ТОН. p m | С E C UT! 


PFM 3.3 2K SYSTEM MONITOR 


The real power ofthe Big Board lies in its PFM 3.0 on board monitor. РЕМ commands include: Dump Memory. Boot CP/M’. Copy. Examine. Fill Memory. Test Memory. Go To. 
Read and Write I/O Ports. Disc Read (Drive. Track. Sector). and Search. РЕМ occupies опе of the four 2716 EPROM locations provided. 


7-80 is a Trademark о! Zilog. 


TERMS: Shipments will be made approximately 3 to 6 weeks after we 


D | g ita | R е S е rs | rc h C О т р U te rs receive your order, VISA, MC, cash accepted. We will accept COD's (for the 


OF TEXAS) 


Big Board only) with a $75 depcsit. Balance UPS COD. Add $4.00 shipping. 
Р.О. BOX 401565 е GARLAND, TEXAS 75040 е (214) 271-3538 USA AND CANADA ONLY 


r 
- к 


‘TRADEMARK OF DIGITAL RESEARCH. МОТ ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE ORIGINATORS OF CPM SOFTWARE 
**1 TO 4 PIECE DOMESTIC USA PRICE. 
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ALL SALES ARE MADE SUBJECT TO THE TERMS OF OUR 90 DAY LIM! ED WARRANTY. А COPY ОҒ THIS WARRANTY IS AV, LABLE FREE, ON REQUEST. 


T 1 Uses *5V only 2716 (2Kx8) EPROM's 


DIGITAL RESEARCH COMPUTERS 


(214) 271-3538 


32K 5-100 EPROM CARD 
NEW: 


KIT 
USES 2716's 
Blank PC Board - $34 


ASSEMBLED & TESTED 
ADD $30 


SPECIAL: 2716 EPROM's (450 NS) Are 59.95 Ea. With Above Kit. 


KIT FEATURES 7 Any or all EPROM localions can be 
disabled 

Double sided PC board. solder-masked. 
silk-screened 

Gold pialed contact fingers 
Unselected EPROM's automatically 
powered down for low power 

Fully buffered and bypassed 

Easy and quick to assemble. 


16K STATIC RAM KIT- > 100 BUSS 


2 Allows up to 32K of soltware on line! 8 

3. IEEE 5-100 Compatible. 

4. Addressable as two independent 16K 9. 
blocks. 10 

5. Cromemco extended or Northslar bank 
select. 

Б On board wait state circuitry if needed 


11 
12 


CECT ҮТҮК 
аза! i TELE i" i " 


8 ТЕ A 1 Е 
Аай i КО Ші 


ка‏ کے 
Іт =‏ 
KIT FEATURES:‏ 
Addressable as four separate 4K Blocks.‏ ,1 

2. ON BOARD BANK SELECT circuitry. (Cro- 
memco Standard!). Allows up to 512K on line! 


BLANK PC BOARD W/DATA-S33 
3. Uses 2114 (450NS) 4K Slatic Rams 
4- ON BOARD SELECTABLE WAIT STATES. LOW PROFILE SOCKET 5ЕТ-512 
5. Double sided PC Board. with solder mask and SUPPORT IC'S & CAPS-$19. 95 


silk screened layout. Gold plated contact fingers 
ASSEMBLED & TESTED-ADD $35 


6 А! address and data lines fully buffered 
OUR #1 SELLING 
RAM BOARD! 


7 Kit includes ALL parts and sockets 

8 PHANTOM is jumpered to PIN 67 

9. LOW POWER: under 1.5 amps TYPICAL from 
the *8 Vort Buss 

10 Blank PC Board can be populated as any 
muttipte of 4K. 


МЕМ! 


S-100 SOUND COMPUTER BOARD ” 


At last, an S-100 Board that unleashes the full power of two 

unbelievable Genera! Instrumenis AY 3-8910 NMOS computer COMPLETE KIT! 
sound IC's. Allows you under total computer control to $ 95 
generate an infinite number of special sound effects for 

games or any other program. Sounds can be called in BASIC. 

ASSEMBLY LANGUAGE. etc. (WITH DATA MANUAL) 
KIT FEATURES: 

ж TWO Сі SOUND COMPUTER IC'S. 

FOUR PARALLEL I/O PORTS ON BOARD 

* USES ON BOARD AUDIO AMPS OR YOUR STEREO 

ж ON BOARD PROTO ТҮРІМС AREA. 

+ ALL SOCKETS. PART S AND HARDWARE ARE INCLUDED 
+ PC BOARD IS SOLDERMASKED. SILK SCREENED. WITH GOLD CONTACTS. 
+ EASY. OUICK. AND FUN TO BUILD. WITH FULL INSTRUCTIONS 

ж USES PROGRAMMED І/О FOR MAXIMUM SYSTEM FLEXIBILITY. 


Both Basic and Assembly Languac^ Programming examptes are included 
SOFTWARE: 

SCL"" is now available! Our Sound Cc mmand Language makes writing Sound Effects programs 
a SNAP! SCL™ also includes routine: for Register-Examine-Modify, Memory-Examine-Modif y, 
and Білу tomar, SCL'" is available оп CP/M’ compatible diskette or 2708 or 2716. Diskette - 
$24.95 2708 - $1435 2716 - $29.95. Diskette includes the source. EPROM'S are ORG at 
EOO0H. {Diskette is B Inch Soft Sectored) 

4К STATIC RAM 
National Semi. MM5257. Arranged 4K x 1. *5V, 18 PIN DIP. А 
Lower Power, Plug in Replacement for TMS 4044. 450 NS. 
Several Boards on the Market Will Accept These Hams. SUPER 
SURPLUS PURCHASE! PRIME NEW UNITS! 


8 Fon $16 32 FOR $59.95 


` 


Digital Research Computers 


(OF TEXAS) 


STEREO! h 


SPECIAL OFFER: 8344-95 each 


P.O. BOX 401565 е GARLAND, TEXAS 75040 9 (214) 271-3538 © 


*TRADEMARK OF DIGITAL RESEARCH. 


Circle 107 on inquiry card. 


32K SS-50 RAM 
ет. 


= = = " 


ITIL ete 


525095 


| For 2MHZ 
Add $10 


Blank PC Board 


$50 
For SWTPC At Last! An affordable 32K Static RAM with full 
6800 - 6809 Buss See Capability: 
FEATURES: 

Support IC's 1. Uses proven low power 2114 Static RAMS. 

and Caps . Supports SS50C - EXTENDED ADDRESSING. 
$19.95 . All parts and sockets included. 
pde оке Set . Dip Switch address select as a 32K block. 


. Extended addressing can be disabled. 
. Works with all existing 6800 5550 systems. 


. Fully bypassed. PC Board is double sided. 
plated thru, with silk screen. 


Fully Assembled, 
Tested, Burned In 


Add $30 


16K STATIC RAM 55- 90 BUSS 


PRICE CUT! ^n m Y 5s 
Bói... 
nini 


$139?5, E  boRer.flkerer. ee а kr 


| 
МЕ. E 


ым س‎ cb WOR 


FULLY STATIC! 


FOR 2MHZ 
ADD $10 


KIT FEATURES 
1. Addressable on 16K Boundaries 
2. Uses 2114 STatic Ram 
3. Fully Bypassed 
4. Double sided PC Board Solder mask and 
ASSEMBLED AND 'silK screened layout 
TESTED - $35 а All Parts and Sockets included 


. Low Power Under 15 Amps Typical 


РОВ SWTPC 
6800 BUSS! 


BLANK PC BOARD—$35 COMPLETE SOCKET SET—$12 
SUPPORT IC'S AND CAPS—$19.95 


` SPECIAL PURCHASE! | 
UART SALE! 


TR1602B — SAME AS TMS601 1, 
AY5-1013, ETC. 40 PIN DIP 


TR16028 


4 For 51020 


$995 
` CRT CONTROLLER CHIP- 
SMC #CRT 5037. PROGRAMMASLE FOR 80 x 24, ETC. VERY RARE 
. SURPLUS FIN FIND. «WITH PIN OUT. T. $12. 95 EACH. 


NEW! GJ. 


AY3-8910. As featured in July. 1979 BYTE! A fantastically powerful Sound & Music 
Generator, Peifeci for use with any B Bit Microprocessoi Contains 3 Tone Channels 
Noise Generatoi. 3 Channels of Amplitude Control 16 hit Envelope Period Contiol. 2-8 
Bit Parallel МО 3 О їо А Converters. plus much more! All in one 40 Pin DIP Super easy 
interface to the S-100 or other husses $11.95 PRICE CUT! 


OFFER: $ ı Add 53 for 60 page Data Manual _ 
TERMS: Add $2 00 postage. We pay balance. Orders under $15 add 75€ 
handling. No C.O.D. We accept Visa and MasterCharge. Tex. Res. add 5% 


Tax. Foreign orders (except Canada) add 20% P & Н. Orders over 550, add 
85€ for insurance. 


EACH 


WE ARE NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE SUPPLIERS OF CPM SOFTWARE. 
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COMPUTER SOUND CHIP | 


Unclassified Ads 


FOR SALE: Anderson Jacobson AJ 84! Selectric terminal, 
К5-232С-гуре serial interface needs some work. Asking 5 500. 
Nancy McCarty, 422 Washington St.. Auburn, ME 04220, 
[207] 784-5354. 


FOR SALE: Computers in Medicine: An introduction b y Derek 
Enlander. This is a good book on the subject. і have extra 
copies from a course. $15 including postage. Tobin, 444 East 
75th St, New York. NY 10021. 


SORCERER OW/NERS: Do you have any programs o t in- 
formation you would like to trade? | have 100 programs to of- 
fer, Rick Cartsen, 247 Bath Rd.. Apt. #710, Kingston, Ontario 
K7M 2X9 Canada. 


WANTED: Alpha Micro hardware. compatible hardware, 
and peripherals. Also want a Cromemco Z2 mainframe. Must 
be reasonable. Steve Waechter, 3691 Linnet Dr.. Lake Elsinore, 
CA 92330, |714) 674-3071. 


FOR SALE: HP-85 computer with 16 K, five data cartridges, 
carrying case, many programs, and all accessories. іп excellent 
condition; $2500. Also, HP-2621P video-display terminal with 
80 by 24 display, internal thermal printer, and 12 rolls of paper; 
51500. Barty McDonald, 103 Godwin Ave. Midland Park, NJ 
07432. 


FOR SALE: LEX-11 modem with wall mount transformer 
equal to Bell 103A; 5100 or best offer. California Computer 
Systems #27 18 parallel/serial interface board for S-100; $200 or 
best offer. М.К. Essig, 1005 Market St. #208, San Francisco, CA 
94103, [415] 861-5482. 


FOR SALE: Polymorphic 8813 engineering computer [can 
run under CP/M) with 56 К programmable memory, floating- 
point hardware. two disk drives. serial interface, BASIC. FOR- 
TRAN, Word Master, Finite Etement Analysis, and 
miscellaneous engineering software. $3000. R. Krofick, 520 
Blankschool Rd., Greensburg. PA 15601, |412) 832-9759. 


FOR SALE: SSM AIO  serial/paralle! interface card 
{assembled}; $130. Mountain Computer Supertaiker speech 
synthesizer; $180. For Apple i. David Chau, 87 Valley Ка. 
Larchmont, NY 10538, [212] 834-4851, 


FOR SALE: RS-232 cables. New and unused. 6¥2 feet long 
with hoods. Pins 1 through 7 and 20 are connected, male to 
female [can be used as extensions). 510 each. Will 
rewire—specify gender and whether null modem or normal 
wiring—for 5! each. Please add 52 shipping. | have 30 of 
these. Mark Whitis, 7415 Colton Lane. Manassas. VA 22110. 


FOR SALE: Assembled and working Heathkit H-B with 16 К 
memoiy and Н-8-5 senal cassette interface board. Also, Н-9 
video-display terminal, included are Extended BASIC, regular 
BASIC, TED-B, HASL-8, and all operations manuals. Best offer 
received by 30 days after this issue is published takes it all. Jerry 
Gunn, 5317 North Diane Court, Peoria, IL 61615. 


FOR SALE: Micro-Sci A70 disk drive with controller and 
system master disk. Used less than six months. $550, shipping 
included. Warren Spivack, 6625 Avenue M, Brooklyn, NY 
11234. (212) 494-5250 days. 


W/ANTED: A few copies of magazines: Popular Electronics 
for January to May 1981 and Microsystems, vol. ї, по. 1 and 3; 
vol. 2, no. 2. Will sell or trade BYTES for 1978 and 1979. О.К. 
Hudson, 334 Olney Dr.. San Antonio, TX 78209. (512) 
B2B-1738. 


FOR SALE: Heath Н-ІОА paper-tape punch/reader with 
paper-tape software kit for H-! ТА, in excellent condition; 5 00. 
Heath H-11-5 serial interface card and cable, no manual, in ex- 
cellent condition; 5100. John Emberley, 5614 Nicolet Ave. S, 
Minneapolis, MN 55419, |612) 866-8364 between 9 a.m, and 
2 p.m. 


WANTED: Front panel for Cromemco, intersysterns, IMSAI, 
ог Altair 5-100 computer, in that order of preference. Will con- 
sider buying entire mainframe less boards. Gary Sanford. POB 
1689, Lowell, МА 01853, |617) 263-2389 evenings. 
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WANTED: Used TRS-BO Model !| business computer and 
daisy-wheel printer Il, plus table and accessories. Good condi- 
tion, prefer warranty. Joe Boyd, POB 6, West Union, WV 
26456. 


F ORSALE: Working ASR33 terminal with RS-232C interface. 
Includes paper-tape reader and punch. Also includes stand. 
schematic diagrams. and technical manual. 5400 or best offer. 
Joseph Mueck. 943 Hyacinth Dr.. Delray Beach, FL 33444, 
(305) 272-2779. 


WANTED: Any and all information regarding the 
Мідео8гаіп computer [e.g.. soufce of cartridges, operating 
manuals, etc.). Currently working to enable the VideoBrain to 
run TRS-80 programs. Bryan McPhee, 418 Virginia Dr.. 8rowns 
Mills, NJ 08015. 


FOR SALE: Two КЕМЕХ RFD-4000 double-sided 8-inch disk 
drives. Each with formatted capacity of 1.2 megabytes. Fast 
step time of 3 ms. Doorlocks and write protect. Power supply. 
Used a total of 11 hours. 51000 or best offer. David Tulbert, 
6700 Grauer Rd., Niagara Falls, NY 14305, |716) 297-6347. 


FOR SALE: Two Micropolis Mod | drives (one never used} 
with WordStar and manuals, 5400. Jack Koch. POB 765. 
Cherry Hill, NJ 08003. 


FOR SALE: Compucolor 1! microcomputer with 16 К 
memory. built-in floppy plus add-on drive, sound generator, 
two keyboards (one expanded, one standard). all manuals, 
cables, and lots of software. Best offer or would consider 
satellite recetving equipment or other interesting trades. M.A. 
Franco, 232 Holiday Village, Enterprise, AL 36330. 


FOR SALE: Vector Graphics BOBO processor, Bitstreamer VO 
board, Tarbell single-density B-inch controller, two Shugart 
BOIR drives, 64 K IMS static programmable memory [bank 
selectable}. All in new Integrand Main/Frame. 53000. With 
ЗОКОС ІО 120; $3660. With SOROC and new Epson МХ-80; 
54100. Can upgrade to ZBO. double density, and ТІ-810. Ralph 
Partlow, 6551 Southwest 8th St.. Pembroke Pines. FL 33023. 
(305) 962-8307. 


WANTED: The Cheap Video Cookbook by Don Lancaster. 
Will pay 56 if you will wait one month for payment. Also want 
four ZBO assembler programs. Will pay $0.50 each. Unused 
programs will go back to sender, so include return address. Eric 
Schissel, 30 Entrance Rd., Roslyn, NY 11577. 


NEEDED: Repair manual and other manuals for Flexwriter 
[recorder-reproducer] Model FL made by Commercial Controls 
Corp. Aiso, need North Star BASIC floppy disk Release 5 or later. 
Will pay reasonable reproduction charges. State cost. Harry 
Mazur, 1450 Chestnut РІ, Boulder, CO 80302, (303) 
447-0306. 


FOR SALE: PDP-11/15 with 16 K bytes of core memory, 
Teletype interface, cable, and Teletype ASR33 with stand. Com- 
plete documentation. Only 51200. C.F. Shank, POB 248627. 
University Branch, Miami. FL 33124, |305) 625-3269. 


NEEDED: Replacement print head for Epson TX-BO [not 
МХ-80) printer. Have been unable to obtain from local Epson 
representative. Will buy from dealer or individual. Samuel 
Gamoran, 228 Graham St., Highland Park, NJ 08904, [201) 
949-3625 days, 246-7572 evenings. 


UNCLASSIFIED POLICY: 


FOR SALE: Pertec Attache 8080 5-1 00 system. 51500 or best 
offer. 32 K static memory, 9-inch monitor, keyboard, PROM 
board, 16 by 64 video. Pertec 510 B-inch floppy. M/ameco disk 
controller, and cabinets. Also, 280/5-100 processor card |5125) 
and Digital Group Phi-Deck [4] system in dress cabinets with 
controller board |5200). Dean |, Lawry, РОВ 1157, Corrales, 
NM 87048, |505) 898-5145. 


FOR SALE: Atari 400 withB K and asetof paddies, Just like 
new. Or will trade Atari 400 and 5200 for Atari BOO in good 
condition. Dave Zalokar. 1845 GerdaSE, Kentwood, MI 49508. 


FOR SALE: North Star Horizon 2. Includes two Sanch 
double-density disks, 48 K programmable memory. sound- 
generation board, software, documentation, and Hazeltine 
150024 by 80 super terminal. Complete system: 52900. Duane 
Brummel, Rte. 2, Brooklyn, WI 53521, |508) 835-7554. 


F OR SALE: ADDS Regent 25 video-display terminal; S800. 
Littie used and in excellent condition. Display is 24 lines by BO 
characters per line. Separate 18-key numeric data entry and cur- 
sor contro! pad. Cursor addressing. David Bainum. РОВ 1 39, 
Hartford. KS 66854, |316) 343-6255 after 6 p.m. weekdays. 


FOR SALE: BYTE from June 1977 to July 1981. Excellent 
condition. Dennis R. Yelle, 655 South Fair Oaks Apt. P306. Sun- 
nyvale, СА 94086, (408) 245-6335. 


WANTED: DEC PDP-8. РОР-11, and 15-11 computers, 
parts, boards, manuals. peripherals, documentation. courses, 
etc.. working or not. Also interested in DEC-compatible items 
and software that works. H. Kolesnik, 5277 South Kenton 
Way, Englewood, СО BO! | 1, [303] 779-5256. 


FOR SALE: Heathkit H-89 with 48 K programmable 
memory, cassette interface, and two floppy-disk drives (open 
siot for third drive]. includes HDOS, Microsoft BASIC, cassette 
operating system, and many miscellaneous software products 
[business, financial, games, etc.). Complete with all manuals. 
52500 for all. 1 will pay postage for delivery. Bill Jimerson. 
15115 Parthenia #178, Sepulveda, CA 91343. 


FOR SALE: 16 K Commodore PET with builtin cassette 
drive; 5649. Also available: Toolkit read-only memory. Channel 
Data System's Omnifile and CB2 sound system Port Noise. 
CURSOR magazine tapes #1, 7. 21, 23-28. Commodore's 
Spacetrek, Blackjack, and A Treasure Trove of Games. (шегі 
Software of America’s Checkbook. Radio Shack Line Printer 
Two; $599. Steven Dean, РОВ 1083, Springfield, VA 22151, 
(703) 978-3322. 


FOR SALE: Versatile 38 computer, ail units in one enclosure. 
Ten-slot S-1 OO bus with Spacebyte 80B5 processor, dual Mod I 
Micropolis disk drives, 32 K Dynabyte static memory, two 
К5-232 serial and three parallel ports, Ball 9-inch monitor, BO Бу 
24 Dynabyte video board, and numeric keypad. Software in- 
ciuded: MDOS and BASIC, Versatile business package. games, 
and more. Іп excellent condition. 52495, original price 54000. 
Ralph Pullmann, 2765 Sierra Dr.. Colorado Springs. CO BO9 17, 
[303] 599-0712. 


FOR SALE: Commodore CBM 80328; 5995. 2040 disk 
drives; 5995. 2022 tractor printer; 5595. Unused, except to 
check system out, and works fine. Will ship in original catons 
with all cables and manuals. Compumax accounting software 
inctuded free with purchase of system. 16/32 service kit; $195. 
Louis Robert, POB 144, Hessmer, LA 71341, |318) 563-4428. 


Readers who are soliciting or giving advice, or who have 


equipment to buy, sell or swap should send in a clearly typed notice to that effect. To be 
considered for publication, an advertisement must be clearly noncommercial, typed double 
spaced on plain white paper, contain 75 words or less, and include complete name and 


address information. 


These notices are free of charge and will be printed one time only on a space available 
basis. Notices can be accepted from individuals or bona fide computer users clubs only. We - 
can engage in no correspondence on these and your confirmation of placement is ap- 
pearance in an issue of BYTE. 

Please note that it may take three or four months for an ad to appear in the magazine. . 


Reader Service 


To get further information on the products advertising in BYTE, fill out the reader service card with 


inquiry No. Page No. Inquiry No. Page No. Inquiry No. Page No. Inquiry No. Page No. 
1 47th STREET PHOTO 319 74 COMPUTER MAIL ORDER 278, 279 154 INTEGRAL DATA SYS. 177 245 NEBS 248 
2 A.S.T. RESEARCH 327 75 COMPUTER PLUS 452 155 INTEGRAND 314 246 NEECO 237 
3 AB COMPUTERS 439 * COMPUTER PROFESSNAL 304, 305 156 INTEL CORP 70, 71 247 NESTAR SYSTEMS INC. 58, 59 
4 ABM PRODUCTS 405 76 COMPUTER SHOPPER 406 157 INTERACTIVE STRUCT. 14 248 NET PROFIT COMP. 409 
403 ACE COMP. PROD. 444 77 COMPUTER SPCLTIES. 168, 169 158 INTERTEC DATA SYS. 47 * NETRONICS 288, 289 
5 ACKERMAN DIGITAL SYS. 102 78 COMPUTER TOOLBOX, INC. 438 * |NTROL CORP 438 250 NEW GENERATION SYS. 373 
6 ACOM ELECTRONICS 454 * COMPUTER WRHSE. 179 424 ПО TECHNOLOGY 315 251 NORTH STAR COMP. 120, 121 
7 ACTEK 341 79 COMPUTERS WHOLESALE 124, 125 159 IPEX INT'L. 454 * NRI SCHOOLS ELECTR.DIV. 257 
8 ACTION COMPUTER 183 80 COMPUTERTIME INC. 446 402 ISA CO. LTD 230 * OASIS SYSTEMS 138 
9 ADV.COMP.PROD. 458, 459 81 COMPUTERWORLD INT'L. 364 160 ITHACA INTERSYSTEMS 8 " OFFICE AUTOMATION CONF. 321 
10 ADV.MICRO DIGITAL CORP. 161 82 COMPUTEX CORP 345 161 ITHACA INTERSYSTEMS 9 252 OLIVER ADVANCED ENGIN. 444 
ALL ELECTRONICS CORP 339 83 COMPUVIEW PROD.INC. 66, 67 162 JADE COMP.PROD. 455 253 OLYMPIC SALES 351 
12 ALLENBACH IND. 154 85 CONCORD COMP.PROD. 347 163 JADE COMP.PROD. 456, 457 254 OMEGA SALES 264, 265 
ALPHA BYTE COMP.PROD 133 86 CONCORD MGNMENT.SYS. 450 164 JAMECO ELECTR. 472, 473 256 OMNI RESOURCES 275 
ALPHA BYTE COMP.PROD 149 87 CONCURRENT CORP. 374 165 JDR MICRODEVICES 462, 463 257 OPTIMAL TECHNOLOGY 347 
13 ALPHA BYTE COMP.PROD 152, 153 88 CONSUMER COMP. 109 166 JOE COMPUTER 442 258 ORACLE ELECTR. 434 
16 ALSPA COMP.SYS. 45 89 CONSUMER СОМР. 284 167 JOURNAL OF PASCAL & ADA 382 259 ORANGE MICRO 188, 189 
17 ALTOS COMP.SYS. 82, 83 90 CONSUMER COMP. 411 168 KADAK PRODUCTS 213 260 ORANGE MICRO 259 
18 AMDEK CORP. 175 91 CONSUMER COMP. 443 169 KERN PUBLISHING 331 261 ORION INSTRUMENTS 442 
19 AMER.SQUARE СОМР. 116, 117 92 ,CONTEXT MANGMNT.SYS. 23 170 КІТ-80 INC. 394 262 OSBORNE COMPUTERS 31 
20 ANCIE LABS 344 93 COVER CRAFT 379 171 КІТ-80 INC. 438 263 OSBORNE/MCGRAW-HILL 108 
ANCRONA 253 94 CPU SHOP, THE 445 173 КУ 33 335 264 OSBORNE/MCGRAW-HILL 110 
22 ANDERSON JACOBSON 336 95 CREATIVE LOGIC 395 174 LABORATORY MICROSYS. 440 265 OSBORNE/MCGRAW-HILL 118 
23 ANDERSON JACOBSON 355 " CROMEMCO CII 176 LEADING EDGE PROD СІП 266 OSBORNE/MCGRAW-HILL 176 
24 ANSWER CORP. 144 96 CROMEMCO 1 177 LEXICON CORP. 306 267 OSM COMPUTER 69 
25 APPARAT INC 145 97 CROMEMCO 2 178 LIFEBOAT ASSOC. 285 * OWENS ASSOC. 366, 367 
26 APPLEGATE COMP. ENT. 448 98 CUESTA SYSTEMS 446 179 LOGICAL DEVICES 448 269 PACIFIC COMP BRK. 381 
175 APPLEWARE INC. 450 * CYBERNETICS INC 261 180 LOGO COMP.SYS. 255 270 PACEXCHNGS. 377, 394, 438, 446, 452 
27 APPLICATIONS GROUP 442 400 DATA-RX INC. 343 181 LOMAS DATA PRODUCTS 378 275 PACIFIC SOFTWARE 245 
28 APPLIED ANALYTICS 272 101 DATAFACE 94 182 LYBEN COMP.SYS. 442 276 PALOMAR COMP.EQUIP. 449 
29 APPLIED MICRO TECHN. 28 405 DATASOUTH 73 183. LYBEN COMP.SYS. 448 277 PAN AMERICAN ELEC INC. 341 
30 ARBA 374 406 DATASOUTH 372 184 LYBEN COMP.SYS. 452 279 PASCAL MARKET NEWS 450 
ARTEC ELECTRONICS 376 102 DEALIN ELECTRONICS 442 186 MACROTRONICS 442 280 PERCOM DATA 195 
32 ARTIFICIAL INT'L.RESRCH 438 103 DIGITAL GRAPHIC SYS 224 187 MAGNOLIA MICROSYS. 440 281 PERCOM DATA 195 
34 ASAP COMP.PROD.INC 299 104 DIGITAL MARKETING 6 188 MANNESMANN TALLY 191 282 PERCOM DATA 195 
33 ASAP COMP.PROD.INC. 312, 313 105 DIGITAL MARKETING 329 189 MARTIN DATA SYSTEMS 240 * PERCOM DATA 7 
35 А5НТОМ-ТАТЕ 267 106 DIGITAL RESEARCH 50, 51 190 MARYMAC INDUSTRIES 276 * PERSONAL COMP.OWNERS 403 
36 ATLANTIC CABINET CORP. 452 107 DIGITAL RESEARCH COMP 476, 47? 191 MAXELL DATA PRODUCTS 87 283 PERSONAL COMP.SYS. 396 
37 AUTOCONTROL INC 385 109 DISCOUNT SOFTWARE 320 192 MAYBERRY SYS.INC. 444 284 PHASE ONE SYS.INC. 251 
38 AUTOCONTROL INC 440 * DOW JONES 119 193 MCGRAW-HILL BOOK CO. 354 285 РІ-ТЕСН 64 
29 AUTOMATED EQUIP. 301 110 DUAL SYS.CONTROL CORP. 141 407 MCCLINTOCK CORP 337 286 PICKLES & TROUT 294 
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Clarcla Wins BOMB 

It looks like Steve Ciarcia has 
out-"poled'" his competition. Steve 
won the November BOMB with 
his article, "Switching Power Sup- 
plies, An Introduction," а fine 
tutorial on the design and con- 
struction of a nonisolated, single- 
ended, switching voltage reg- 
ulator. He will receive the $100 
prize. Kathryn S. Barley and James 
К. Driscol's “А Survey of Data- 
Base Management Systems for 
Microcomputers” took second 
place. They will share the $50 


prize. Third place goes to Michael 
Gagle, Gary J. Koehler, and 
Andrew W/hinston for their articie, 
"Data-Base Management Systems: 
Powerful Newcomers to Micro- 
computers.” 


225 A Guided Tour of Apple Pascal Units and 
Libraries 

252 Omniterm: Smart Terminal Program for the 
Eighties 

258 Voice Synthesis for the Color Computer, Third 
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290 Pascal NOW, Let Pascal Balance Your NOW 
Account 
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Don't Miss An Issue! 


Have BYTE 
delivered to 
your door. 


Each month BYTE will bring you the 
latest in microcomputer technology. 

DISCOVER and IMPLEMENT new 
ideas. Don't miss the original informa- 
tion presented in the pages of BYTE. 


W/ith BYTE you'll always be among 
the first to know about the important 
breakthroughs, worthwhile new 
equipment, and innovative projects in 
the world of computing. 

CHALLENGE US to deliver the very 
best ideas in microcomputers and ad- 
vanced technology to you. Return the 
attached card todayl 

Subscribe to BYTE—the world's 
leading computer magazine. 
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Elephant™ floppies. soft sector. And they sell at someof the lowest 


They're guaranteed to meet or beat every indus- prices in the business. 
try standard for quality. They come standard with Elephant Flexible Disks. 
reinforced hub rings at no extra cost. They come They're heavy duty. They workfor peanuts. 


in every popular 5V4" model, in both hard and They never forget. Get yourself a trunkful. 
| 
| _ | | | | ay) ШТА? 


Distributed Exclusively by Leading Edge Products, Inc., 225 Turnpike Street, Canton, Massachusetts 02021 
Call: toll-free 1-800-343-6833; or in Massachusetts call collect (617) 828-8150. Telex 951-624. 
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Today, Just *169.95 Buys а Radio Shack TRS-80 
Pocket Computer—And That's a Fact! 


Back when computers filled entire 
rooms, Isaac Asimov was writing 
about computers you could hold in 
your hand. "Radio Shack's TRS-80 


Pocket Computer turned my dreams 


into reality. Now І can take the power of "With a TRS-80 Pocket Computer, you 
a true computer with me wherever I E can hold the future in the palm of your 
go,” says Asimov. hand.” Add our $79.95 Minisette®-9 


Programs and data stay in memory 
even when the Pocket Computer is 
turned off. And it can also function just 
like a calculator—something a 
desktop computer can't do. 


The TRS-80 Pocket Computer is programmable in cassette recorder and a Cassette Interface for $29.95, 
BASIC. [saac, however, would rather write novels than or a Cassette Interface with built-in printer for 
programs. "If you're like me, you'll want to get a low $127.95. They're all as close as your nearby Radio 
cost interface that lets you use Radio Shack's ready-to- Shack store, dealer or Computer Center. 

run programs." There are programs for engineering, Баана. 4 


finances, statistics — even real estate and aviation. 


I want a glimpse of the Radio Shack, Dept. 82-A-127 
Circle 303 on inquiry card. 


NS. 1300 One Tandy Center 
future— send mea Fort Worth, Texas 76102 
TRS-80 computer catalog. 
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The biggest name іп little computers® | 
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Retail! prices may vary at individual stores and dealers. 


